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Economy in Industrial 
Fuel Oil Furnaces 


By MAX SKLOVSKY 


Chief Engineer, Deere & Co., Moline, IL 
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production of a certain forged part was 450 pieces per 
day by a machine fed from a coke-fired furnace, while 
with the new oil-fired furnace 1250 pieces per day 
were produced. As shown in the diagram, Fig. 1, pro- 
duction was increased nearly three times while the 
fuel cost was only doubled. Later on other improve- 
ments were made in the furnace which increased its 
productive capacity to 3100 pieces per day, as indicated 
in the final column of the chart. 

These improvements brought about results in the 
relative costs, as figured on the basis of 1000 pieces 
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HEAT BALANCES FOR FURNACES WITH DIFFER- 
ENT WALL THICKNESSES 


FIG. 4. 


which are further typified by the three columns of the 
chart, Fig. 2, and which distinctly shows how labor, 
the larger item to be taken into account with the origi- 
nal furnaces, has dropped to less than one-fifth while 
the fuel cost has been cut to about one-third. 

About six years ago, or in 1912, as consumers of 
about 3,000,000 gal. per annum, our attention was de- 
cidedly drawn to the soaring price of fuel oil, which 
rose from an average price of three cents to about 
six cents per gallon. Some engineers advised us to go 
back to coke for fuel, but facing the facts previously 
described this would require an increase in our manu- 
facturing facilities demanding an expenditure of sev- 
eral million dollars. An extensive investigation to find 
a possible satisfactory substitute for fuel oil was con- 
ducted and the fuels considered ranged from powdered 
coal to city and producer gases, but none was nearly 
as satisfactory nor approached the cost of fuel oil. 

We finally determined to center our efforts upon a 
study of our oil-burning methods with a view to in- 
creasing their efficiency; conducting on a more exten- 
sive scale some tests previously made of the relative 
efficiencies of different types of furnaces. 

The efficiencies of the commonly designated types are 
shown on the chart, Fig. 3, where the total heat in the 
fuel is represented by the full length of each block 
while the shaded area shows the efficiency or percen- 
tage of the heat absorbed by the “stock” or work. To 
the uninitiated these do not appear very good because 
one would think that a larger percentage should be 
absorbed. However, investigation of other plants 
showed efficiencies that averaged between 4 and 5 per 
cent. with a number of cases running as low as 2 per 
cent. and even one of 1} per cent. The higher efficien- 
cies obtained in our plants were undoubtedly due in 
large part to our specialized furnaces. 
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One of a common type of furnace was selected for 
a series of experiments and first built up with poorly 
laid walls, 44 in. thick. The test on this gave the heat 
balance shown in the upper portion of Fig. 4, and only 
9 per cent. of the total heat generated was utilized, 
44 per cent. lost in radiation, and 47 per cent. carried 
off by the high-temperature escaping gases. 

This same furnace was rebuilt with walls of doubled 
thickness, a 9-in. wall, and the openings were restricted 
so far as practical. The heat balance on this furnace 
showed that the radiation losses dropped from 44 
to 26 per cent. and with the same amount of heat car- 
ried away by the escaping gases an additional remain- 
der of 18 per cent. could be absorbed by the work. 

Extensive tests were carried out in a muffle type 
of furnace when maintained at various temperatures, 


27 


7500 


ahrenheit 


2000 


i 


1500 


in Degrees 


1000 


of Furnace 





Temperature 
aw 
oO 
oO 


0 5 10 15 


Time Stock in Furnace in Min. 


HEATING PERIODS FOR STOCK WITH VARYING 
FURNACE TEMPERATURES 


FIG. 5. 


to determine the rate at which the heat would be ab- 
sorbed by the stock, or how rapidly it would attain 
the furnace temperature. Round steel balls of 1 lb. 
in weight were used to represent the stock heated, and 
the results are plotted.in Fig. 5, which shows the time 
periods plotted along the horizontal and the resulting 
temperatures plotted on the vertical coérdinates. For 
the curve A, the furnace was maintained at a tempera- 
ture of 1500 deg. F. and it required 15 min. for the 
stock to attain the furnace temperature. It will be 
noted that the first rise in temperature is rapid, but 
this rate slackens as the test pieces approach the tem- 
perature of the furnace. 

The same experiments were repeated with furnaces 
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maintained at temperatures of 2000, 2500 and 2700 
deg. F. and for each it will be noted that the tempera- 
ture rise is much more rapid at the start than toward 
the finish. This shows the advantage of maintaining 
the highest possible furnace temperature to obtain maxi- 
mum amount of output. For instance, supposing the 
working temperature required for the stock was 1500 
deg., then with the first furnace temperature this would 
be attained in approximately 12 min.; with a furnace 
temperature of 2000 deg. the time is reduced to 4 min. 
and for the others to 1.8 and 1.4 min. respectively. 
In other words, in the highest temperature furnace 
the heating period required is only one-tenth that of 
the lowest so approximately 10 times the output could 
be obtained. 

Difficulty was encountered in obtaining these high 
temperatures from our old oil furnaces which used the 
spray type of oil burner because the great amount of 
excess air required to adequately break up the fuel, 
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FIG. 6. 


absorbed a large proportion of the heat, thus reducing 
the flame temperature and the resultant temperature of 
the furnace. The early experiments showed that the 
minimum amount of air which can be used with the 
ordinary spraying burners was 160 per cent. of the 
amount theoretically required for combustion, but in 
ordinary practice the amount used was found to run 
up to 200, 250 and sometimes 350 per cent. of the 
theoretical requirements. This excess has a chilling 
ffect upon the flame, reduces the rate of heating and 
onsequently increases the oil consumption. 

Fuel oil entirely volatilizes, except for a small frac. 
ion of 1 per cent. at a temperature of 800 deg. F., but 

does not begin to volatilize to any extent until it 
rets above a temperature of 400 to 450 deg. F. At 
00 deg., practically 90 per cent. is volatilized and the 
olatilization is almost complete at 800 degrees. 
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FIG. 7. OUTSIDE VIEW OF SIMPLE 


OIL-GAS FURNACE 


TYPE OF 


In various ways efforts were made to utilize the oil 
by conversion into a gas at the furnace instead of at 
some exterior place such as a tank. It was found im- 
practical to mix the oil and air before heating the mix- 
ture, because of the inherent difficulties of regulating 
the temperature to a point where the oil would be heated 
uniformly and still avoid overheating, resulting in pre- 
ignition. Pre-ignition would occur in ordinary types 
of furnaces with some portion of the oil above a tem- 
perature of 700 deg. F., and with methods ordinarily 
used this pre-ignition would occur outside instead of 
within the furnace; so to avoid this, the form of furnace 
shown in Fig. 6 and Fig. 7 was built to furnish the 
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FURNACE FOR HEATING SMALL PIECES OF 
FORGING STOCK 
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necessary pre-ignition-proof gasifying chamber. At the 
exhaust of the furnace are placed air heaters A, Fig. 6, 
through oné portion of which the hot gases flow after 
they have passed over the stock. These cast-iron air and 
exhaust gas chambers are double, and through the other 
portion passes the air which is furnished from a blower 
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chamber, called the SEVERAL TYPES OF FUR 
vaporizer, is entirely NACE BURNERS 


exterior to the fur- 
nace, and to it no external heat is applied. The fuel 
oil is introduced into the top portion through the pipe 
D, without any spraying device, it being simply flowed 
into the stream of hot air, which supplies the neces- 
sary heat to vaporize the oil. From the vaporizer the 
air and oil-gas mixture is conducted by a pipe FE to the 
point where it rushes into the combustion chamber F 
through the straight inlet pipe G. By this method the 
air and oil-gas are thoroughly mixed and as soon as 
this mixture reaches the combustion chamber it ignites. 
No pre-ignition occurs in the vaporizer or pipe £, 
because the velocity of the gas through this pipe is 
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maintained at about 300 ft. per second which is greater 
than the rate of flame propagation in a backward direc- 
tion and the result is that the flame can never retreat 
to the vaporizer. 

An interesting detail of the furnace construction is 
the special combustion chamber G, which is situated 
in a different portion of the furnace from where the 
stock is heated, and the stock gets the benefit both of the 
radiation from the furnace walls and the absorption of 
heat from the washing action of the flame gases as they 
pass over it. From the active heating position H the 
gases go up to the preheating portion J, to pass over 
cooler pieces of stock, and finally the gases go out 
through the combustion air chamber, where more of the 
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FIG. il EFFECT OF PREHEATING AIR SUPPLY ON THE 
RESULTANT FURNACE TEMPERATURES 


heat is absorbed. The burned gases leave the air heat- 
ers flameless and their temperature ranges from 900 
to 1100 deg. instead of 2000 deg. which is common in 
the ordinary types of furnaces. Designed on the 
furnace principles developed by Deere & Co., the Gen- 
eral Combustion Co., Chicago, has been building fur- 
naces, and such a one which is installed in our plant 
is shown in Fig. 8, giving a good idea of the general 
appearance of another of these furnaces without a pre- 
heating chamber. 


RESULTS OF CHANGES IN FURNACE DESIGN 


The result of these changes in the furnace design is 
roughly shown in the diagram, Fig. 9, which shows the 
relative fuel economy obtained in the different types 
which have been tested in service. When oil was fur- 
nished through a spray-type burner, the furnace re- 
quired 11.3 gal. per hour, as determined by an operat- 
ing test of 300 hr. The first furnace of a gas type 
reduced this oil consumption to 6.5 gal. per hour and 
later by using the method of stock preheating referred 
to, the fuel consumption was further reduced to 5.5 
gal. per hour. With the latest type of furnace, in 
which we have introduced all our best developments, 
the fuel-oil consumption has been further cut down to 
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4.1 gal. per hour for the same rate of production. 
Another furnace built by the General Combustion Co., 
with improved stock preheating arrangements for plow- 
plate work, is shown in operation, Fig. 10. 

In the first experiments conducted an auxiliary burner 
of the high-pressure spray type was used in order to 
start up the furnace and heat it before starting the 
vaporizer. Later, however, the use of this was obviated 
by changing the form of the vaporizer slightly so that 
it might be used for a short time as a spray-type mixer 
when starting. 

Experiments to determine the effect of pre-heating 
the air on the final temperature of the furnace are 
charted in Fig. 11, which clearly indicates the increase 
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is shown in the chart, Fig. 13, which starts at a point 
about 20 per cent. in excess of the theoretically correct 
amount, and as the quantity of air is increased the 
temperature drops, and drops radically. The indentation 
in the curve is not an error, but is due to certain be- 
havior of the oil when vaporization takes place at criti- 
cal points, and the irregularities in the specific heat of 
air at high temperature. 

In connection with the economy of oil furnaces, the 
question of continuous operation is worthy of notice, 
for in some shops a great many resting periods occur 
and the furnaces are permitted to run while the men 
are not producing. Instances may be found where ex- 
cess oil is permitted to flow into the furnace in order 
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in temperature of the furnace which may be obtained 
by preheating the air to the temperature noted. 

The most surprising result obtained from the oil-gas 
type furnace is the comparison of the fuel consumption 
between burning oil as a liquid spray with the neces- 
sary excess air, and the burning of the oil in the 
gaseous form with the correct amount of air, as shown 
in the diagram, Fig. 12. The horizontal coérdinate 
indicates the different furnace temperatures maintained 
while the vertical coérdinate shows the oil consumption 
in gallons per hour. It will be noted that with the 
gaseous form of combustion the curve of oil consump- 
tion is practically a straight line, while the temperature 
increases in the furnace until the astonishing point is 
reached where at very high temperatures the oil con- 
sumption actually decreases. This decrease was so sur- 
prising that many tests were made to obtain an actual 
check on this oil consumption. The explanation is that 
as the temperature of the furnace rises and the vaporiz- 
ing apparatus gets properly into operation, the amount 
of air is reduced more closely to the theoretical require- 
ments, and then by shutting off part of the excess sup- 
ply the flame temperature is raised and then the amount 
of oil may be somewhat reduced. 

The reduction of flame temperature by excess air 





to keep the temperature down during these rest periods 
and by producing a reducing flame to avoid oxidation 
of the work. Such points should always be avoided 
if efficiency and economy in fuel-oil furnaces is to be 
obtained. 

The tendency of design in most apparatus is to get 
it large and heavy enough to do the work, but in fur- 
naces the rule should be the other way: To get it as 
small as possible because the maintenance of the fur- 
nace heat forms the biggest part of the fuel consump- 
tion. With a high-temperature furnace and rapid 
rate of heating, a smaller furnace may be used to pro- 
duce the same amount of work, and consequently the 
tendency should be toward smaller and better built 
furnaces. 

With a vaporized system of burning the oil, the air 
pressure used ranges from 1 to 5 lb. Usually with an 
air pressure of 1 lb., the sapply to the furnace is suf- 
ficient, but as there is some drop in an air line, a greater 
pressure must be applied at its source. The oil pres- 
sure will range from 5 to 10 lb. and need only be suf- 
ficient to insure that a heavy oil will be delivered at 
the point of consumption. The treatment of oil 
the vaporizer requires a little intelligence to prevent 
any choking up at this point since the asphaltum oils 
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require a little lower temperatures than the lighter 
paraffine petroleum oils, because of the tendency of the 
former to crack and form carbon. The apparatus 
should be so proportioned that all the oil is swept 
through the vaporizer clean, leaving nothing deposited ; 
this depends on maintaining a velocity of the air suf- 
ficient to sweep out any carbon should some “cracking” 
of the oil take place. 

There has been an idea prevalent that preheating 
the oil might be an advantage but this is of no value 
except to the extent of raising its temperature to 125 
deg. or so to insure its flowing more readily in the oil 
pipes during cold weather. To raise the oil to a tem- 
perature of 600, 700 or 800 deg. in a tank of any kind 
to obtain vaporization would be detrimental because a 
residue would be obtained, whereas by introduction of 
the oil into the flowing stream of air, the fine par- 
ticles of carbon that may be produced will be carried 
along with the air stream into the furnace and burned. 


Suggestions on the Care of Belts 
By M. L. LOWREY 


Our junior apprentice boy called my attention to the 
belt lacing illustrated on page 898, Vol. 50, and asked 
why I had taught him to lace belts in a different manner. 
(I had told him that everything in the American 
Machinist was about right and it is astonishing how 
quickly these boys notice things.) 

Upon looking at the illustration, I felt compelled to 
tell him that for once I thought you were in the wrong, 
as I do not think the stitch illustrated is a good one 
for lathe, or for that matter any other, belts. 

The cut herewith shows samples of lock-stitch lacing 
that I use wherever leather lacings are used, and I 
firmly believe this is the best all-purpose stitch there is. 

An article on the care of belts would seem (and 
ought to be) unnecessary, but I see so many belts be- 
ing ruined either by the ignorance or neglect of those 
whose duty it is to care for them that I feel tempted 
to write one. 

It is impossible to give any hard and fast rules for 
the care of belts, as the conditions under which they 
work are so varied. There are, however, some general 
rules that, if observed, will pay big dividends in getting 
longer and better service from the belt, and saving the 
time that is lost when monkeying with belts that are 
not doing what they should. 

First, see that the shafts are in line or parallel with 
each other, and second, the pulleys should be true. 
smooth, clean and with proper crown. 

In doing repair work I often find wood pulleys 
warped out of round and worn so that they are hollow 
instead of crowning. In such cases the pulleys should 
be turned and given a coat of shellac or other good 
varnish which should be allowed to become thoroughly 
dry before the belt is put on. 

Iron pulleys are frequently found to be slipped to 
one side, and to have big patches of some kind of belt 
“dope” stuck to them, causing the belt to vibrate side- 
ways as these lumps make the pulley larger wherever 
they are. As the belt will run to the high place, it 
keeps running from one side of the pulley to the other, 
hunting the high place. 

With the shafts in line and the pulleys in good order, 
we now will consider the belt. A leather belt is made 


of leather (a fact that seems to be generally overlooked) 
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and like any other leather articles, such as shoes or 
harness, must be kept clean and oiled if it is to be ex- 
pected to give good service. If it is a new belt I apply 
a coat of oil to both sides with a paint brush (my ex- 
perience is that one kind of oil is as good as another), 
and do not make the belt too tight at first; it is better 
to have to cut out a piece after a few days than to 
stretch the daylight out of it, as a belt, like anything 
else, has its limitations and if stretched beyond its limit 
will surely stretch at the edge more in some places than 
in others thus causing the belt to run from side to side 
ever afterward. 

If it is an old belt, scrape off all the “dope” that may 
have adhered to it; rivet or cement any of the laps 
































LOCK-STITCH BELT LACING 


or splices that may need it; oil on both sides; cut the 
ends square; and be sure to punch the holes the right 
size because if too large a punch is used it weakens 
the belt unnecessarily. 

When two holes are to be punched together to make 
a large hole, they should be punched gne back of the 
other in the direction of the length of the belt and not 
side by side. To sum it all up, keep the Shafts in line 
and the pulleys true and clean. Belts should be rubbed 
off frequently with a piece of oily waste, and oiled 
when necessary. 


Welding Boiler Tubes with Gas Torch 
By A. H. HALLADAY 


It may prove of interest to readers of the American 
Machinist to describe a method we have developed for 
welding 4-in. boiler tubes with the acetylene torch. 

We cut the ends off square in a power hacksaw, clean 
the rust and scale off the long pieces with a file, and 
take short pieces to a grinding wheel and brightem the 
surface }-in. back from end. 

We have a clamp made from a piece of 4-in. standard 
pipe, about 24-in. long, split longitudinally, with hinges 
on one side and slots with bolts and handled nuts on 
the other. The clamp has three 1}-in. holes near the 
center, and it is placed on the tube to be welded, the 
lj-in. holes over the joint. The torch is applied 
through the 13-in. holes and the tube “tacked” in three 
places. The clamp is then removed and the welding 
performed easily; an assistant turning the tube. 

We use ,’,-in. welding rods and can weld 50 tubes with 
100 ft. of oxygen; time, about 10 min. for each 
tube. The welder prefers the square-end to the beveled 
end and thinks it takes less steel and less gas. 

We can flatten these tubes under a power hammer 
where the weld is, without showing a fracture. 
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S PREVIOUSLY stated 
A a planning board serves 
to control the werk in 
process in the shop and to tell 
at a glance where any job in 
the shop is located. Two 
planning boards are used, 
these occupying sections of the 


wall on two adjacent sides of 
the production department. 


of the system, 
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By W.S. Pratt, Production Engineer, Heald Machine Co. 


IJ. The Planning Board and the 
Method of Following the Work 


The previous installment gave a general idea 
told of the forms used and the 
methods followed in writing them. 
takes up the boards used to control the progress 
of the work, and which are in reality the key 
to the whole system, and tells how the forms de- 
scribed in the first article on page 203 are used. 


PLANNING SYSTEM 


tf the 








the call of the operator. The 
inspection board is laid out 
somewhat differently in that 
no machine numbers appear 
on the board. The card hold- 
ers, which on the machine- 
shop board contain machine 
numbers, are replaced on the 
inspection board by card hold- 


This article 





A general view of the room 





and the office force necessary 

to operate the system is shown in Fig. 10. In.-this illus- 
tration the two planning boards may be seen, the one 
on the wall at the left being that representing the inspec- 
tion department, while the one on the wall at the right 
is the bourd representing the machine shop. These 
boards serve at any time to give a birds-eye view of all 
work in process. 

Fig. 11 is a closer view of the entire machine-shop 
board which, it will be noted, is divided into a number 
of sections corresponding to different machine depart- 
ments in the shop. Under each department heading are 
four vertical rows cf card holders, the row at the left 
containing cards showing the machine number, the 
make and size of the machine, and a brief description 
of the machine. The three card holders at the right 
of the machine number are for holding the cards for jobs 
that are assigned to that particular machine and ready to 
be operated upon. The card in the second row repre- 
sents the job that is running on the machine, while the 
cards in the third and fourth rows represent the jobs 
to follow and also the order in which they are to be 
worked upon. If more than three jobs happen to be 
scheduled for any particular machine, the cards over 
three are placed in back of the third card, small signal 
flags being attached, to show at a glance that there is 
more than one card in that particular card holder. One 
of the signal flags may be seen in Fig 12, which shows 
a close-up view of the section of the board, this signal 
flag appearing over the top of the card second from the 
top in the extreme right row. Any job appearing on 
the machine-shop board may be found at the machine 
waiting its turn, all tools for the particular opera- 
tion assigned being put up in the tool crib waiting for 


ers showing the assembly 
number. Like the machine- 
shop board, the inspection 


board is divided into sections corresponding to machine 
departments in the shop. It is the custom to inspect all 
work after each operation, and when a job is finished 
in the shop it moves to the inspection room, the cards 
on the planning boards moving to correspond so that 
they show the location of every job at all times. There- 
fore, when the production department receives a noti- 
fication that a job has been finished in the machine 
shop, the card automatically moves to the inspection 
board, where it appears under the department heading 
in which the following operation is to occur. This 
makes it possible by looking at the inspection board to 
tell at a glance what work is in the inspection depart- 
ment and available for any other particular department 
when inspected, and allows proper steps to be taken 
to secure a prompt release of any particular job wanted. 


THE DISPATCHING TABLE 


The key to the operation of the whole system is the 
dispatching table, which may be seen at the left in 
Fig. 11. In the center of this table is a rack containing 
what are known as progress books. Each book con- 
tains a set of route sheets, the exact duplicate of those 
with the jobs in the shop. A set of books is used for 
all parts in process for each assembly of machines. 
These books are marked with the assembly number, and 
by referring to any particular set, the progress of that 
assembly can be noted. The rack is open on both sides, 
and the books may be used by the clerks at either side of 
the table. 

The system of handling these books is such that they 
are automatically checked with the work in the shop, 
and at any time show the progress that has been made 
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on each individual order. It is from these books that 
information is secured for the assigning of work. A 
sample route sheet is shown in Fig. 8, and it will be 
noticed that each sheet contains information as to the 
name of the part, the part number, the quantity of the 
order, material available, material delivered, order num- 
ber, assembly number and serial number. It also con- 
tains a list of the machine operations in the order in 
which they are performed, and gives details as to the 
methods for doing the work. It also gives the numbers 
of the necessary tools and jigs, and gives information in 
regard to the tooling. Two blank columns are left 
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they appear on the board; that is, in the order in which 
they are to be worked upon, the time cards being made 
out by the timekeeper at the time the job is assigned 
to a machine. 

The top edge of the job card has 14 small divisions, 
with a 15th division in the center, dividing it into two 
sections—the one at the left representing operations 
not finished, while those at the right represent opera- 
tions finished. Each division represents a department 
in the shop and the letters below each division indicate 
the department such as lathe, planing, milling, grind- 
ing, drilling, polishing and assembling. The card car- 
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FIG. 10. A GENERAL 
—one headed “Inspected” and thé»ether, “Machine,” 
these being filled out as will be explained shortly. 

At the time a route sheet is made up (that is at the 
time the actual data is compiled, not the time a set 
of blueprints is made for the production department), 
the engineering department makes a careful study of 
the machine-shop equipment, and determines what ma- 
chines can most efficiently handle the work. These 
machines are noted on the route sheet in the order of 
their adaptability to the job. For example, in Fig. 8 
under operation 2 in the lathe department, it will be 
seen that this job can be performed on machine 898 
or 724, machine 898 being more adaptable for the job 
than 724. This enables the dispatcher to have a choice 
of several machines that can handle the job, and it 
makes it unnecessary for him to have any machine shop 
knowledge in order to properly assign the work. 


THE TIMEKEEPER 


In close connection with the planning board is the 
timekeeper’s desk and time clock, these being visible 
in the corner of the room in Fig. 11. On the timekeep- 
er’s desk is a card index file, made up with the machines 
filed in numerical order without regard to the depart- 
ment in which they are placed. In other respects it 
is very similar to the planning board. Under each 
machine number are filed job cards, Fig. 13, for each 
job assigned on the board and in the order in which 
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ries the employee’s name, number, machine number, date, 
part number, order number, assembly number, operation 
number and the order number of the preceding job. 
The card also contains spaces for punching time in and 
out for the morning, the afternoon and overtime for 
each day of the week. 


CHANGING JOBS 


When an operator is ready to change jobs, he goes to 
the foreman, who punches the proper division at the 
top of the card with an ordinary conductor’s punch, 
indicating that the job is either finished or not finished, 
as the case may be. No card is allowed to be turned 
in punched not finished unless it is accompanied by 
a written notice as to why the job cannot be completed. 
The reason for this rule is that when a job is once set 
up on a machine, this set-up is not allowed to be broken 
up except under extraordinary conditions, such as the 
breakage of tools that cannot be immediately replaced, 
or the actual breaking down of the machine. 

Should a condition arise that a certain part was not 
finished on time and was holding up the assembly floor, 
the superintendent in conference with the production 
engineer, would first satisfy themselves that no other 
method was available and that a machine set-up must 
be broken up. They would then present the matter to 
the works manager who is the only person with au- 
thority to order a set-up broken. This method calls 
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the works manager’s attention to the fact that the pro- 
duction department has failed to function properly. 
Many visitors on being told of this ruling hardly 
believe that it is possible to run a shop of this size 
without breaking a considerable number of set-ups, but 
in the last six months only six set-ups have been broken 
in the Heald shops, and visitors who have doubted this 
statement have been allowed to go to any workman 
in the shop for corroboration of it. Before this ruling 
was put into effect, many jobs were broken up, and 
where a job was being run on a premium basis and the 
breaking up meant the loss of the man’s premium, the 
effect was not for the best interests of codperation. 


~ 


FIG. 11. THE ENTIRE 


Each foreman is supplied with a punch of different 
shape, in order that the production department can 
check to see that the proper foreman is being consulted. 
The card is punched in and out at the beginning and 
completion of a job by the time clerk in the production 
office, but at all other times, such as morning, noon and 
night, the operator punches it with his day card, the 
two cards remaining in the day card rack in the shop 
at all times while the job is being operated upon. 
This system makes the time card a connecting link 
between the shop and the production department, and 
also serves upon presentation at the tool crib as an 
order for the tools for the particular job for which the 
card is made out. No man can get tools from the crib 
without this time card, and then only such tools as have 
previously been assigned to the particular job in hand 
and ordered made ready by the production department. 


METHOD OF OPERATING THE SYSTEM 


The best method of explaining the operation of the 
system is to show how a job is started by the produc- 
tion department and carried through the various opera- 
tions to completion: 
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When the production engineer wishes to start a job 
into the shop, he takes from the traveler file marked, 
“Work Available For the Shop,” the desired traveler 
containing the detail drawing, route sheets and raw 
stores’ requisition for the material, and turns it over 
to the dispatcher. The date is stamped on the face 
of the traveler opposite the heading “Delivered,” this 
date also being stamped on the duplicate route sheet in 
the progress book, under the same heading, and in the 
schedule in the column marked “Started.” The dis- 
patcher then assigns the job to the proper machine, 
obtaining this information from the list of available 
machines on the route sheet; marks the machine number 
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AND THE DISPATCHING TABLE 

to which he has assigned the job on the route sheet 
under the heading “Machine”; sends the traveler to 
the stores department to have the material delivered 
to the shop and fills out the form shown in Fig. 14. 
This form is made out in triplicate—pink, yellow and 
blue—the only difference in the three forms being that 
the pink reads “Dispatching Office’s Instructions to Tool 
Crib”; the yellow reads “Dispatching Office’s Instruc- 
tions to Time Clerk”; and the green reads “Dispatching 
Office’s Instructions to Foremen.” The pink copy is 
sent to the tool crib and is an order to the tool crib 
to put up and have ready the tools for a certain job 
at a certain time; the second or yellow copy goes to 
the timekeeper’s desk, and from this copy the job card 
is made out and filed in its proper place in the machine- 
shop card index file ready to be handed to the operator 
in the order designated. The yellow copy is filed with 
the job cards, and is left in the file while the opera- 
tor is working on the job, making it possible for the 
timekeeper at any time to determine the job that is 
being operated upon on any machine without refer- 
ring to the planning board. The third or blue copy 
is passed to the clerk in charge of the planning board, 
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for this job from the shop 
board to the proper place on 
the inspection board, first 
moving up the board card for 
which the operator has just 
been given the job card, to 
its proper place. The move 
slip is then placed on file for 
future reference. After re- 
ceiving his copy of this form, 
the move foreman moves the 
work as directed, and returns 
the signed slip to the produc- 
tion office where it is checked 
witl the duplicate copy on file 
to show that the job has been 
correctly moved. 

The job is now located in 











FIG. 12. 


and from this he locates the board card, Fig. 6, which 
has previously been filed under the assembly number as 
described, and places the card in its proper position on 
the planning board. This blue copy is then delivered 
to the department foreman and gives him advance in- 
formation as to the jobs assigned to the machines in 
his charge. In this way, at one writing, the dispatch- 
ing clerk has assigned the job to the proper machine; 
ordered the tools put up and ready for the operator 
at the proper time; has had the proper notation made 
on the planning board; and has notified the foreman 
of work assigned to his department, and the order in 
which to place that work on the machine designated. 
PROCEDURE ON COMPLETING A JOB 

We will now suppose that an operator in the shop 
has completed the job at hand. He takes his job or 
time card to the foreman, stating that the job has been 
completed, and the foreman, after checking this infor- 
mation, punches the card in the proper place, as previ- 
ously described. This card is then presented at the 
timekeeper’s window in the production office. The time- 
keeper punches the card out with the time stamp and, 
turning to the card index file, locates under the machine 
number the time or job card for the next job assigned 
to the particular machine. This job card is then punched 
in and given to the operator for whom it acts not only as 
a time card but also as an order for securing the re- 
cuired tools. 

From the job card just returned and punched out, 
the timekeeper makes out the form shown in Fig. 15, 


which is tnade out in duplicate—white and yellow 
and is headed “Dispatching Office’s Instructions to 
Move Foreman.” This card, which is almost self-ex- 


planatory, carries the date, part number, order number, 
assembly number, operation just finished and instruc- 
tion as to where the completed job is to be moved. 
The form is signed by the timekeeper, who hands the 
white copy to the clerk in charge of the planning ‘board, 
and the yellow copy is sent to the move foreman. The 


clerk in charge of the board then moves the board card 
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the inspection department 
ready to be inspected, and upon 
the completion of this op- 
eration the chief inspector 
makes out a report, Fig. 16, 
which is made up in duplicate 
—white and yellow. These 
two sheets are exactly. the 
same except the heading, 
which in one case reads “This Copy to Cost Depart- 
ment,” and in the other, “This Copy to Production Office.” 
The white copy goes to the cost department as a check 
for their records, while the yellow goes to the produc- 
tion office, where it is delivered to the dispatching table, 
notifying the dispatcher that the job is ready to be 
assigned to the next operation. He immediately refers 
to the route sheet in the progress book; marks the 
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FIG. 13 THE JOB CARD 
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preceding machining operation as having been inspect- 
ed; from this route sheet reaches a decision as to the 
proper machine for the next operation, and issues the 
job as previuosly explained, filling out a copy of the 
form shown in Fig. 14. From this form made out by 
the dispatcher, the clerk in charge of the board moves 
the board card from the inspection board to the machine- 
shop board, placing the card in the order assigned and 
makes out a move slip ordering the move foreman to 
move the work from the inspection department to the 
machine upon which the following operation is to be 
performed. In this way an endless chain of operations 
is set up and the system becomes antomatic, following 
the job through to completion. 

As has been previously stated, the traveler envelope 
remains with the job in all its travels through the shop, 
and when the job is finally completed, and has passed 
final inspection, it goes to the finished-stores depart- 
ment. When the material is received by the finished- 
stores keeper, he signs the traveler as to the work 
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accepted by him, and returns it to the production office. 
At this time the clerk in the production office takes the 
detailed machine schedule and marks in the proper 
column the quantity finished. Also all the cards, route 
sheets, etc., pertaining to the particular job, are col- 
lected and placed in the traveler which is filed under its 
assembly number and kept two months for reference 
in case of necessity. 

If for any reason, such as the breakage of tools or 
fixtures, the job is held up in the shop and cannot be 
completed, the foreman notifies the production depart- 
ment on the form shown in Fig. 17, stating the reason 
why the job is held up, and the dispatcher immediately 
gets in touch with the tool crib, to determine if some 
arrangement cannot be made whereby the job can be 
finished. If no such arrangement can be made, a writ- 
ten promise is received from the tool crib as to when 
new tools will be available The job is then removed 
from the planning board, the work removed from the 
shop to a detention room where it is held until the date 
on which the tools were promised. On this date the 
work is again put into the shop and onto the planning 
board and follows the regular system. 


USE OF THE DETENTION RvVOM 


It sometimes becomes necessary for the dispatching 
clerk to remove from the shop floor jobs that are not 
needed for immediate assembly. These are all moved 
to a detention room, in this manner clearing the shop 
of all work that is not actually in process and needed 
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for use on the floor. It may be contended that this 
method of procedure raises the cost of moving material, 
but it has the advantage of removing all unnecessary 
material from the shop to a place where it can be more 
conveniently stored and leaves the shop aisles free for 
more necessary work and for the movement of men and 
machines. 

When parts do not pass inspection, the inspector 
sends a report to the production department showing 
the number of parts to be corrected and also the nature 
of the correction. If it is possible to re-machine the 
parts so that they will come within the prescribed 
limits, the job is reassigned to the shop, and if it is 
possible, a job is always sent back to the operator who 
machined it incorrectly. In assigning the parts, the 
usual procedure is used, with the exception that only 
such parts as must be corrected are sent to the shop, 
those correctly machined remaining in the inspection 
department to be picked up when those to be corrected 
return. 

As previously stated, the assembly number designates 
an assembly date and shows the importance of the 
work, but in order to bring out the relative importance 
of the jobs on the planning board without the necessity 
of reading each number, a system of colored stickers is 
used. These are small round affairs with serrated 
edges such as are generally used on notarial seals, and 
several may be seen on the cards in Fig. 12. 

Three colors are used—green, blue and red. If a green 
sticker appears on a ticket, it means that the parts 
being made on that order are required for machines 
being assembled in the current month; a blue sticker 
denotes that the parts are needed for the assembly of 
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the following month; and a red sticker denotes special 
equipment or obsolete parts being made up on a repair 
order. The green and red stickers of course denote the 
more important jobs and should both appear on the 
same machine the attention of the production engineer 
is called to the fact and he makes a decision as to the 
relative importance of the work, and it is generally 
necessary in a case like this to assign one of the jobs 
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occur as most jobs can be handied on more than one 
machine and a selection is therefore possible. 

Each morning the production department receives 
from each foreman a list of the operators who are 
absent and the machines to which they are assigned. 
When these reports are received salmon-colored cards 
are placed on the board at the bottom of the first card 
to the right of the machine number card, and this serves 
to show what machines are idle. A card of this kind 
can be seen in Fig. 12, in the second column from the 
left, and the third card down from the top. These 
reports from the foreman also list machines that hap- 
pen to be broken down or out of order, and in this 
red card is used instead of the salmon-colored 
one. If in any case the operator should return during 
the day, notification is sent to the production denart- 
The board is carefully 


case a 


ment and the card is removed. 
gone over each morning and any jobs on machines where 
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the operators are absent are carefully analyzed, and 
if necessary the shop superintendent is asked to place 
an operator on this machine so that the work will not 
be delayed. This scheme has been found of great ad- 
vantage, as it gives the production engineer immediate 
knowledge of any jobs that are held up for any reason 
importance, gives him 


whatsoever, and if they are of 
a chance to take steps to get them going again. 
In any machine-tool plant, or 


any plant of similar 
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nature, service given to the customer is, of course, a 
very important item, and it is always desirable to be 
able to ship parts soon after the receipt of an order. 
For this reason the Heald Machine Co. places a 
maximum and minimum number on all parts to be held 
for repair or sales orders. This maximum and mini- 
mum is determined from the number of parts shipped 
on sales orders for the preceding two years. This list 
is checked over every six months in order to incorporate 
any necessary changes and keep it up to date. It was 
previously stated that when the production department 
received the machine-shop schedule from the drafting 
department, this was sent to the stores department, 
for a report of the material in stock; but in making 
out this report of the parts in stock, the quantity cov- 
ered by the maximum held for repair orders, is never 
reported. 

For example: A certain part has a minimum of 50 
and a maximum of 100, and there are actually 500 
of these parts finished and held in the finished stores. 
In making out a report on the machine-shop schedule 
as to the number of these parts in stock, the stores 
department would report to the production department 
that there were 400 pieces in stock. In this way there 
is no possibility of the production department figuring 
on the use of any of these parts for the regular \as- 
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sembly of machines, and the customer is protected in 
regard to securing repair parts. The storekeeper is 
only allowed to issue these parts held under maximum 
and minimum on a sales requisition. 

When at any time enough parts have been ordered 
out of the finished stores on repair orders or sales 
requisitions to reduce the number of parts to a mini- 
mum, the stores department notifies the production de- 
partment and a decision is made as to whether or not 
the maximum can be ‘built up from parts already in 
stock that have been built for regular machine assem- 
blies and are being held for that purpose, or whether 
a new order is necessary. This enables work on the 
needed parts to be started, the stores department being 
given a delivery date on which the parts will be com- 
pleted. This date is noted on the stores-department 
books and should an order be received that calls for 
more than the number of parts in stock, the delivery 
date can be taken directly from the books and given 
to the customer without referring to the production 
department. The minimum number is placed high 
enough to give the shop time to finish a new order of 
parts before the stock in the stores department is 
depleted under ordinary conditions. In this way there 
are either parts in stock ready for shipment, or an order 
in the shop that is very near completion. 
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When an order for repair parts is received, it is 
turned over to the order department and carefully gone 
over to be sure that the custemer has asked for the 
parts that he actually requires for the necessary repairs. 
The order department then makes out a delivery-prom- 
ise sheet, shown in Fig. 18, which contains the date, the 
customer’s name, shipping order number, quantity re- 
quired, part number, part name and blank columns for 
the number of parts on hand and the promised delivery 
date. This delivery-promise sheet is sent to the stores 
department for a report of the number of parts in stock, 
under the maximum and minimum set aside, and if 
this is sufficient to cover the order, and they have not 
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FIG. 20. 
already been promised on previous orders, the stores de- 
partment notifies the order department that immediate 
shipment can be made. If there are no available parts 
in stock, the stores department advises when these 
parts will be available, this information having already 
been received from the production department and 
noted in the book, and this delivery date is sent to the 
order department, which in turn sends it to the cus- 
tomer. If this delivery date proves unsatisfactory to 
the customer, the matter is taken up with the produc- 
tion department and it is estimated if there is a possi- 
bility of bettering the date. A special shop order is used 
for handling all parts for use in building up the maxi- 
mum for the stores department and these parts are 
given all preference in the shop, and the management 
holds the production department strictly to the delivery 
promise made to the stores department. 

Two production men are used to investigate any 
hold-ups in the shop—one having the sole duty of investi- 
gating all hold-ups on material being machined for the 
current month’s delivery; while the second man per- 
forms the same duty for parts being machined for the 
assemblies of the following month. At the end of the 
month the second man moves up with the machines 
he has been handling, while the first man drops back 
and takes up the assemblies for the following month, 
this system allowing a man to follow the machines on 
one assembly from start to finish. In this way all 
hold-ups are investigated and everything possible is 
done to remove obstacles that in any way obstruct the 
progress of the work through the shop. 
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When an assembly traveler is sent into the shop and 
the parts for the assembly are ordered to the shop floor, 
itsometimes happens that some of the necessary parts 
are still in the process of being machined. When this 
occurs, as many parts as possible are issued, and notice 
is sent to the production department that the complete 
number of parts are not in stock. The production de- 
partment then fills out the form shown in Fig. 19, which 
is made up in triplicate and is known as the “Waiting 
List.” This carries the name of the article, the shop 
order, the assembly number and the unit number, and 
also columns headed “Date,” “Issued” and “Due.” In 
the second colur.n is placed the number of parts that 
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have been issued on the order, and in the third column 
the parts still due to complete the assembly. One copy 
of this waiting list is kept in the stores department, 
one on the assembly floor and one in the production 
department, and when parts are received in the finished 
stores, reference is made to the waiting list before the 
parts are put away into stock. Whenever it is found 
that a part is on the waiting list, notice is sent to the 
production department stating that a certain number 
of parts appearing on the waiting list have been received 
from the shop. As soon as this happens, the production 
department sends an issue for the parts to be delivered 
to the shop, thus clearing the waiting list and deliver- 
ing the finished parts to the assembly floor. 
SECURING COOPERATION 

In any system, one of the most important points is 
to secure the good will and coéperation of the work- 
men, for without this, troubles are bound to occur that 
will break up any system to a greater or less extent. 
Several methods are used in the Heald shops to secure 
coéperation and to stimulate the interest of the work- 
men, one of which consists of a board placed in the 
shop that shows all employees just what parts or 
jobs the assembly floor is waiting for, this board being 
posted or corrected twice each day. This 
shown at the left in Fig. 20, the photograph for the 
illustration having been taken on Mar. 1. The head- 
ing on the top of the board reads “Parts Wanted for 
March Lot of Machines and Location Today.” The 
board is divided into sections, one being assigned to 
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each department as shown, and beneath are small hold- 
ers to hold the cards bearing the machine numbers on 
which the jobs wanted are located. This board has 
developed considerable competition and friendly rivalry 
between the various departments, as all are anxious 
that no blame shall be placed on their department for 
holding up the month’s schedule. Another thing that 
has helped to produce the spirit of codperation that is 
to run this or any other system to best 
advantage is the “Heald Herald.” This paper is issued 
monthly and distributed to every employee. It contains 
a goodly number of pictures and cartoons of current 
events around the plant and the company jester spares 
The company would be very glad to send a 
copy to anyone interested. 

At the right in Fig. 20 is a board that shows at all 
times how the assembly work for the month is progress- 
ing. At the time the photograph was taken (Mar. 1), 
the board showed that the number of machines as- 
sembled on Friday (Feb. 28) was 9, the total for Feb- 
ruary, 86, and the number assembled during January, 
80. To the left may been seen a copy of the schedule 
such as is shown in Fig. 1. From this it is apparent 
that any workman in the shop can see at any time just 
what the exact schedule is and how close it is being 
lived up to. If reference is made to Fig. 1, it will be 
noticed that the schedule for February calls for 86 ma- 
chines and the illustration of this board as it appearea 
on Mar. 1, shows that the schedule was completed as 
called for. 

[As a coincidence, the editor happened to be in the 
shop on the afternoon of Feb. 28, and was very much 
interested to see the 86th machine for the month passed 
by the inspector and moved to the shipping department 
at about six minutes before closing time. It is the gen- 
eral custom to post this board every night, but on the 
last day of the month there is such an interest shown 
by the men that it is posted every time a finished 
machine is passed by the inspector.—Editor. | 


necessary 


no one, 


RECORD OF AVAILABLE MACHINE Hours 


As the production engineer is responsible for produc- 
tion, and in order to guard against any mistakes in 
judgment, a record is kept in the production depart- 
ment of the machine hours available in the shop, and 
also a set of master route sheets which give the stand- 
ard times for performing each operation. These mas- 
ter route sheets are compiled not from time studies, 
but from an average of actual time taken to perform 
each particular job on the different assemblies that 
have been sent through the shop in the past few years. 
It is thus seen that by referring to the file of standard 
times, the number of machine hours required to com- 
plete an assembly of machines can be easily obtained, 
and by checking this against the machine hours avail- 
able in the shop it is possible to get a fairly accurate 
estimate of the time at which a certain lot of parts can 
be expected to be finished. It is by this means that the 
production engineer is enabled to guard against making 
a promise for delivery that cannot be kept and for which 
he would, of course, be responsible. 

It is not the author’s belief that this is the one per- 
fect system for a planning department for a 500-man 
shop, for no matter how well a system may work in 
one place, there are always varying conditions that will 
require it to be changed in certain particulars if it is 
used in another place. It is a system, however, that 
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has worked well in the shops of the Heald Machine 
Co. and produced results, and it is believed that there 
are many points in it that might prove of value to other 
shops or production engineers. It is also a system that 
proved to be sufficiently elastic to expand during the 
war rush to take care of the work necessary. 


A Simple Automatic Feed 
By PETER F. O’SHEA 

Many little homemade devices were installed during 
the war to speed up production. Among them was a 
little attachment to a polishing brush, which helped to 
hold handles of die stocks in the Wells Bros, plant of 
the Greenfield Tap and Die Corporation. The foreman 
of the polishing room observed that the workman had 
to hold on to the handles all the time while they were 
going past the brush, so he bent a piece of strap iron 
A into a loop. This was fastened to the right-hand 

















BRUSH POLISHING-MACHINE WITH AUTOMATIC FEED 
bearing post of the machine by substituting for one 
of the screws of the bearing cap a longer screw shown 
in the illustration at B. 

The workman then inserted each die-stock handle 
throu~h the loop and pushed it along until it engaged 
with ihe brush. The handle was supported between 
the iol: ond the brush by the concave rest C below. By 
properly sdjusting the loop to a slight angle, it was 
found that the friction of polishing drew the stock past 
the brush as it revolved, without the need of the work- 
man feeding it by hand. The machine operator can 
insert a handle in the loop, then let go and use his hand 
to reach for the next handle. He can even bend over 
into the product box and get out new bundles of work, 
while the handle being polished feeds itself past the 
brush. A galvanized-iron trough was afterward inserted 
under the point where the end of the handle would tip 
down from the rest after leaving the wheel. This trough 
caught the finished work, letting it slide down gently 
into a product box. The two arrangements together 
made it much easiex for the workman than before, and 
he turned out about a half more product. When a 
smaller or larger size of handle was to be polished an- 
other loop of proper size, fitting the handle closzly, was 
substituted. 
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Working Monel Metal 


By HUGH R. 


WILLIAMS 





Some of the valuable qualities of monel metal 
are widely known; others are not. The brief 
description of the metal and its characteristics 
with which this article opens, leads up to some 
pertinent data on the proper ways of handling it 
in order to produce the best results. 





ESS than a dozen years ago, a new metal was 
given to industry by the discovery of monel 
metal. Perhaps, for half of this time, the metal 

has been known to the majority of the machine shops 
of the country by name only. Certainly, comparatively 
few of them are, even today, familiar with the char- 
acteristics of the metal and of approved procedure in 
working it; yet monel metal has become an essential 
material in the commercial manufacture of many prod- 
ucts and a very desirable metal from which to fabricate 
in whole or in part many other mechanisms and articles. 
In uses of all kinds, from massive waterwheels to golf- 
club heads, for hardware and roofing, in the power plant 
in the construction of high-pressure valves, steam tur- 





peculiarity. It resisted the universal weakening effect 
of high temperatures on the strength of metals much 
more successfully than any other of the commoner 
metals. This property which is shown in Figs. 1 and 
2, and the facts that the coefficient of expansion of 
monel metal is practically identical with that of steel— 
a similarity unique among industrial metals—and that 
the metal resists steam erosion to a very pronounced 
degree permit its use in intimate contact with and form- 
ing a component part of mechanisms which are con- 
structed of cast steel for resistance to the high-pres- 
sure, superheated steam strains to which modern power- 
house equipment is subject. For instance, the fittings 
for cast-steel valves, the blades of steam-turbine im- 
pellers, etc., are now quite generally made of monel 
metal. 

The advantages and superiority of monel metal have 
been thus touched upon to indicate its varied adapta- 
bility. Every progressive shop should be not only 
familiar with the metal itself, but with approved meth- 
ods and procedure for working it. Monel metal can be 
readily machined, forged, soldered and welded, but on 
account of its unusual toughness and hardness certain 
precautions must be observed and approved procedure 
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FIG. 1. 


INFLUENCE OF TEMPERATURE 
bines, etc., in the steel mill and the rapidly growing dye 
industry and for some essential purpose in nearly every 
line of metal-working manufacture—in the form of 
castings, rods, sheets or wire—monel metal has proved 
its adaptability, its desirability and, in very many 
instances, its superiority to any other commercial metal 
or alloy. 

The metal, which is a natural alloy produced from the 
distinctive nickel-copper sulphide ores of the Sudbury 
district, Ontario, Can., was originally developed to com- 
pete in the German silver field, but its individual and 
distinctive characteristics, Table I—namely, a tensile 
strength equaling or exceeding that of mild steel, non- 
corrodibility, acid-resistivity, toughness, ductility and 
heat-resisting capacity—opened for it far wider fields 
of application. Its unparalleled resistance to the cor- 
rosive action of sea water and of the elements was, at 
first, believed to be the peculiarity of chief commercial 
value and the first uses for which the metal was em- 
ployed—the propellers of the U.S.S. Dakota in 1908 and, 
in sheet form, for the roofing, flashing, gutters, etc., of 
the Pennsylvania Railroad Terminal, New York, in 


1908-1909, were made on the strength of this feature. 
Subsequently, it was discovered that the metal pos- 
sessed another distinctive and commercially valuable 
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STRENGTH OF METAL RODS 
should be followed to assure low-production costs and 
satisfactory results. 

Monel metal cuts like no other metal. In respect to 
the power requirements, it is not unlike steel, owing to 
its high tensile strength and its resistance to shear, but 
so far as the cleaving action of the cutting tool is con- 
cerned, it is more like brass or the other more ductile 
metals. The metal is removed in ribbons, rather than 
in chip form, necessitating—on account of its tough- 
ness—the employment of high-speed-steel cutting tools 
with keen edge and decided rake. (See Fig. 3 for 
turning tools.) 

The better grades of high-speed steel only should be 
employed for monel-metal cutting tools and care should 
be exercised to follow carefully the directions for treat- 
ing the steels furnished by their makers. Certain 
brands of high-speed steel that have been used with 
marked satisfaction are listed in Table II to serve as a 
guide, rather than as definite recommendations—other 
brands doubtless may be employed with equally good 
results. 

As a general rule, monel metal can be machined dry, 
though, of course, cutting lubricants and cooling solu- 
tions may be employed or may even be necessary for 
tine work. A number of the better known cuttin¢ lu- 
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bricants that have proved effective and the operations 
for. which they are recommended are given in Table 
III. The various lubricants, some of them special trade- 
mark brands, are not presented in the order of their 
merit as lubricants for monel metal, or with any claim 
that they are superior in any way to competitive brands, 
but represent simply the practice of certain manufac- 
turers who have had considerable experience in working 
monel metal. 

Monel metal can be machined effectively at a wide 
range of cutting speeds—from a slow speed of 8 or 10 
ft. per minute with a heavy cut and feed to as high 


rABLE I rABLE OF PHYSICAL PROPERTIES 


(2,480° F.) 
8.87 





Melting point 1,360° C 


Specific gravity (« 
Weight per cu.in. (cast) 

Weight per cu.in. (rolled) 
Coefficient of expansion, 


at) 
0 319 Ibs 
0.323 Ibs 


(20° ¢ 10° C.) 0. 00001375 per 1° C 


Electrical resistivity, 256 ohms per u (temp. coefficient) 0.0011 per 1° F 
Electrical conductivity 9 (copper 100°,) 
Heat conductivity 1/15 that of copper 
Shrinkage + in. per foot 
Hardness cast material 20-23 (shore scleroscope) 
Hardness hot rolled rods 27 (average shore sck roscope) 
Hardness, hot rolled rods 162 (average brinnell) 
Modulus of elasticity 22,000,000-23,000,000 
rESTS ON RODS 
Tensile 
Averages of last fifty tests of each of the three divisions as given 
Ultimate 

Yield Tensile 

Point Strength Per Cent 

Lbs per Lbs per Elongation 

Sq.In. Sq.in in 2 In 
Up to I inch 63.126 94,562 40° 
1 & inches to and including 14 inches 61,963 93,104 3% 
1} inches to and including 2s inches 50,115 87,678 42° 
2) inches to and including 3} inches 43,805 85,282 44 
Over 34 inches 47,335 84,763 4% 
Rect 8 56,353 85,562 42 
Hexagons 60,736 87,781 40% 

TORSIONAL (Average) 
S} ; atreas ] per sq.ir n remotest fibres 
\t st mit 31.796 
Atu ate load 79,053 
COMPRESSION 
Elastic | t 25,500 to 32,000 lbs. per sq.in 
TESTS ON CASTINGS 
Tensil 
(Average of 172 Heats tested for Isthmian Canal Commission) 
Yield point 37,093 Ibs. per sq.in. 
Te “ 72,281 Ibs. per sq.in 
El 34% 
Reduction of area ere”, 
COMPRESSION 

Elastic mit ; — .... 12,000 to 25,500 Ibs. per sq.in. 





as 250 ft. per minute with a light cut and feed—pro- 
vided ample power is available. As a rule, on general 
work, a speed of 50 or 60 ft. per minute, with a 4-in. 
cut and a ,},-in. feed, will be found to be effectively sat- 
isfactory, but if a high finish is desired, the depth of 
the cut should be decreased and a higher cutting speed 
employed—care being taken to keep the tool sharp. 

The metal is susceptible to a high and lasting polish 
and when ground and buffed has appearance re- 
sembling that of pure nickel, but with a shade difference 
in color that adds to its for novelties, 
plumbing fixtures, automobile trim, yacht fittings, etc., 
the permanency of the polish making the metal also of 
particular value for instrument mechanisms and fabri- 





an 


attractiveness 


cation. 

Unusual attention has been given to polishing opera- 
tions and standardized processes for the effective finish- 
ing of the various forms of metal stock have been estab- 
lished. tions follow: 

Use a solid stone, of which there are 
The Norton Co.’s grade “Q,” 


The instruc 


CASTINGS: (] 
several grades and makes. 
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grain No. 20; and Carborundum Co.’s grade “G,” grain 
No. 16, are very satisfactory. (2) A rag, wood, or 
canvas wheel coated with No. 40 emery. (3) A rag, 
wood, or canvas wheel coated with No. 120 emery. (4) 
A rag, wood, or canvas wheel coated with No. 120 emery 
and finished with an ordinary buff, using buffing com- 
pound. 

HotT-ROLLED RopDs: 
coated with No. 90 emery. 


(1) A rag, wood, or canvas wheel 
(2) A rag, wood, or canvas 
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STRENGTH OF METAL RODS 
wheel coated with No. 120 emery. (3) A rag, wood, or 
canvas wheel coated with No. 120 emery and finished 
with an ordinary buff, using buffing compound. 

SHEETS: (1) A rag, wood, or canvas wheel coated 
with No. 90 emery. (2) A rag, wood, or canvas wheel 
coated with No. 120 emery. (3) A rag, wood, or canvas 
wheel coated with No. 120 emery and finished with an 
ordinary buff, using buffing compound. 

Monel metal can be forged as readily as can iron or 
steel if certain but simple necessary precautions are 
taken. A low-sulphur fuel should be employed for the 
heating—oil or gas, preferably—and the flame condi- 
tions should be neither strongly oxidizing nor strongly 
reducing. The metal should be heated to at least 900 
deg. C. (1652 deg. F.), but to not more than 1100 deg. 
C. (2012 deg. F.), and to secure a forging of maximum 
strength, the forging should be finished at a tempera- 
ture of from 500 to 600 deg. C. (932 to 1112 deg. F.). 

Owing to the low heat conductivity of the metal, care 
should be exercised to have the bars or ingots uniformly 
heated throughout and to have the heat extend well past 
the working section. This is best realized by turning 
the ingot or bar quite frequently while in the furnace. 

Castings, rods and sheets of the metal can be welded 
with the aid of a monel-metal welding rod and by either 
electric or oxy-acetylene processes. 

The chief precaution necessary is to avoid overheat- 
ing the parts and this can be guarded against by limit- 
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ing the welding temperature to approximately that 
recommended for forging operations. The strength of 
the weld can be materially increased by finishing it at a 
reduced temperature—one in the neighborhood of 500 
deg. C. (932 deg. F.) or at a color slightly fainter than 
a dull blood red, the color of the work at the commence- 
ment of the weld being a yellowish white. 

The effective annealing of monel metal entails pre- 
cautions against the formation of excessive oxide and 
anneals of somewhat longer duration than required for 
most other metals, but except for these safeguards, 
rods, sheets and wire can be rendered soft and ductile 
without difficulty. Monel-metal castings are not an- 
nealed but are used as cast. A reducing anneal should 
be employed, embedding the metal between layers of 
charcoal in tight boxes in order to prevent the forma- 
tion of oxide so far as possible. 








TABLE II. HIGH-SPEED STEELS SUITABLE FOR MUNEL-METAL 
CUTTING TOOLS 
y Red cut superior 
Stellite (non-ferrous) 


Poldi (000 X-Extra) 
Rex A, Rex AA 








The increased duration of the anneal is due to the low 
heat conductivity and great heat-storing capacity of 
monel metal, necessitating prolonging somewhat the 
period at which the metal should be maintained at the 
uniform annealing temperature. Compensating in some 
measure for the increased duration of heat, however, is 
the fact that no particular care is required to guard 
against either a too rapid heating of the metal or a 
reduction in temperature so rapid as to produce chill- 
ing. The low heat conductivity of the metal auto- 
matically assures an orderly molecular construction, 
conforming readily to the necessarily gradual heat va- 
riations. 

The metal has, of course, to be thoroughly and uni- 
formly heated. In the case of monel-metal rods, the 
temperature shculd be between 800 and 1000 deg. C. 
(1452 to 1832 deg. F.) and in the case of sheets, any 
temperature above 875 deg. C. (1607 deg. F.) that 
nay be safely maintained without danger of burning 


TABLE UI. CUTTING LUBRICANTS FOR MONEL METAL 
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Operation 
Boring (fine) 
Cutting-off 
Genera 


Lubricant 
Mineral lard oil, larcul, lard oi and 10 per cent. turpentine 
Soluble oils, solul, borax and aquadag 
Mineral lard oil (light), larcul, solul, soluble oils, exanol 





Milling Soluble oils, solul, oakite 


the sheets. As a rule the higher the annealing tem- 
perature is carried, the softer does the metal become, 
but when 1000 deg. C. is exceeded, in the case of monel- 
metal rods, little or no additional softening is realized 
and the danger of overheating becomes. a factor to con- 
tend with, while in the case of monel-metal plates and 
sheets the advisable limiting temperature should not 
be more than 50 deg. higher, or 1100 deg. C. at the 
most. r 

Monel metal may be pickled, but the practice is not 
to be recommended if the.metal can be softened as well 
by annealing, on acdodunt.of the greatér expense of the 
pickling operation and the fact that in pickling an ob- 
jectionable oxide scale is formed and -has to be removed. 
However, if pickling has to be resorted to, the bath 
should be made of a 12-deg: Baumé solution of ferric 
sulphate in water and kept at.a temperature of between 


r= 
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38 to 60 deg. C. (100 and 140 deg. F.), maintaining at 
all times sufficient ferric sulphate in solution to pre- 
vent precipitation of copper. A large excess of ferric 
sulphate is only objectionable in that it adds to the 
consumption of pickle, although at the same time some- 
what decreasing the time required for the pickling. 

A satisfactory pickling bath may also be made of a 
solution of 1.1 specific gravity hydrochloric acid at 
boiling temperature, provided the oxide formed is not 
so excessive as to be objectionable and a hindrance in 
the work. 

The formation of nickle and copper oxides produces 
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the objectionable scale that adheres to the metal and 
puts copper in the bath. Monel metal like iron has the 
prcperty of cementing the copper, for which reason the 
adequate supply of ferric sulphate in the bath is es- 
sential. Even with a plentiful supply of ferric sulphate 
in the bath all danger of cementation is not removed, 
for should continued contact occur between the monel 
metal and some iron pin, rod or other iron part, copper 
cementation will result, so care must be taken to guard 
against the contact of the monel metal, while in the 
bath, with any object constructed of iron—more than 
passing contact, in any event. 

While the pickling takes place, part 
scale that is formed dissolves and the balance remains 
adhering to the monel metal, so that progress of the 
pickling is observed and measured by the tenacity with 
which the scale adheres to the metal. At intervals, 
therefore, a piece of the metal should be removed from 
the bath and the progress of pickling noted by washing 
it under a jet of water or by rubbing it with a piece of 
waste. As soon as the scale becomes loose enough to 
be easily removed—that is, when the metal can be 
washed clean by an ordinary water jet or by light rub- 
bing—the pickling is completed and the metai should 
be taken from the bath and washed clean, or the loosely 
adhering scale brushed or rubbed off. 

Though the economical and effective working of mone! 
metal presents no greater difficulties than does working 
with any other metal, a certain skil] in the handling of 
the work must necessarily The main 


oxide 


of the 


be acquired. 


requisites for machining are sharp, suitable tools and 
ample power, while the precautions to be taken 
ing, welding, annealing and pickling are no greater than 
should be exercised when working with any other metal. 


in forg- 
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Germany’s Pre-War Machine-Tool Exports 


By L. W. ALWYN SCHMIDT 





lt has been said that Germany will be unable to 
pay her indemnities if the allies restrict her 
exports, thereby curtailing the bulk of her normal 
income. A large percentage of this income was 
derived from German machine-tool exportation 
to all parts of the world. 





chine tools valued at approximately $20,000,000. 
More than four-fifths of her trade in machine tools 
was done with European countries. Since the war, 
this trade, of course, has come to an entire standstill. 
During the first few months of the war, some machines 
were exported to Norway, Sweden and Denmark. Later, 
however, export restrictions and the great need of 
Germany for her own machine tools made imperative 
the closing of all foreign accounts and with the excep- 
tion of shipments to Austria-Hungary, no machine tools 
whatever left Germany. Now since the war has ended 
German machine-tool trade outside of Germany, what 
country has taken her place and will in the future 
supply the machines once made in German factories? 
The German machine-tool builders have occupied a 
rather peculiar position in the machine-tool trade of 
the world. Most of the machine tools exported by 
Germany have been light-weight machines of simple 
construction and suitable for the ordinary machine shop. 
But Germany had also gained during the last years 
before the outbreak of the war considerable proficiency 
in the manufacture of high-class machinery working with 
great precision; also many automatic machine tools 
were made in the German machine shops. German ma- 
chine tools cover a wide range of usefulness, and, being 
satisfied with small profits, and always willing to satisfy 
the whims of any particular customer, German machine- 
tool builders were able to acquire much special business, 
Although this would not have been acceptable to many 
American machine-tool builders, the Germans made the 
best of it, in hopes of better things in the future. 
This hope, while sometimes ill-founded, was frequently 
realized and the German system of manufacturing and 
distributing seems to have been appreciated. 


“hin year before the war, Germany exported ma- 


AUSTRIA-HUNGARY WAS HEAVIEST PRE-WAR BUYER 


Before the war, Austria-Hungary was Germany’s 
heaviest buyer of machine tools and during the year 
1903 this business amounted to $3,110,000. Most of 
these machines went into Austria-Bohemia and Ger- 
many-Austria proper. Bohemia has a very important 
machine-construction industry, being in many ways 
the counterpart of German-Saxony, where also great 
numbers of machine shops may be found. The center 
of this trade in Bohemia is Prague, the old capital of 
the kingdom, where the famous Skoda works are lo- 
cated. It is said that one of the conditions of peace 
will be the dissolution of this firm which will naturally 
be a severe blow to the district, but it may be as- 
sumed that the labor now assembled in Prague can 
be used in related industries. The Bohemian hardware 
and tool industry which still retains its position, 
agricultural-machinery builders, and similar establish- 





ments in Hungary have been the principal customers 
for German machine tools. While many heavy machine 
tools were exported to Austria-Hungary, the bulk were 
of the medium and light types. 

The German-Austrian market differed in this respect 
from the Russian market. While the Austrian- 
Hungarian demands for machine tools were larger as to 
number, Russia led in value. During the year 1913, 
the approximate value of all German machine tools 
imported into Russia was $3,874,000. Russia was mak- 
ing great efforts in the years before the war to develop 
her heavy iron industry. The Putilow and other great 
Russian machine-construction concerns were rapidly 
branching out, making themselves independent of west- 
ern European influences. Shipyards were constructed 
along the ports of the Baltic Sea and great iron works 
rose in the Ural Mountains and in Siberia. Moscow 
was active in every respect and a new iron industry 
was developing in southern Russia. This all required 
machinery of the heavy type and Germany was able to 
supply these in great number. The war brought this 
particular development to an end, but in the meantime, 
however, a new industrial factor has developed in that 
part of Europe, which will have considerable influence 
on the future developments of the Russian iron indus- 
try. This is the new Poland. Most of the light ma- 
chine-tool equipment supplied by Germany to Russia in 
pre-war times was bought for Polish use. Warsaw 
Kalish and Lodz are cities with small but active indus- 
tries, making hardware, small tools, cutlery and similar 
articles. The equipment of these shops suffered heav- 
ily during the war and will have to be replaced. 


GERMAN-MADE TOOLS IN FRANCE 


The third in importance of the pre-war customers of 
Germany for machine tools was France, who imported 
during the year 1913, machine tools valued at $3,200,- 
000. The large French iron districts which were in 
the very center of the theater of war, were fertile 
fields for the distribution of German machine tools. 
In this regard, there existed no boundaries between 
the French iron districts and the German Rhineland. 
The German traveler found it easy to enter France 
and the French were willing buyers. It is, therefore, 
not surprising to see enumerated in a German report, 
made during the war, on the machine equipment of 
northern France, a great number of German-made 
machine tools. The competitive conditions found by 
the German machine-tool industry in Belgium were 
approximately the same as in France. The German 
Rhineland and the Northwest of France and Belgium 
have much in common, industrially. There are, in 
both localities, the same large iron works, coal mines 
and machine-building concerns with similar demands 
for machine equipment. Germany, having a strong 
foothold in the German Rhineland and France, naturally 
entered the Belgian industrial field. This development 
was furthered in the case of Belgium with a close 
financial inter-relationship between the iron industries 
on both sides of the frontier. 

This is an element in the German export business 
which is not fully realized in this country. Better 
facilities for obtaining labor and favorable distribut- 
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ing conditions have led to a certain division of labor 
between the Belgian and Germen machine factories. 
Germany would often practically build machine parts 
which would be shipped for subsequent operations to a 
Belgian factory from where they would be returned to a 
third factory in Germany for finishing. To facilitate 
this division of labor, Belgian and German capital mu- 
tually interested itself in many enterprises. This led to 
a close union of interests and in turn increased the de- 
mand for German-made equipment. What effect the 
peace treaty will have in this regard remains to be 
seen. 

The Netherlands bought large numbers of medium- 
priced German machines, but heavy Belgian and English 
competition, together with the effective production of 
Dutch machine shops, somewhat limited the 
business in this country. 


several 
German 


THE ENGLISH MARKET 


Nearly all the leading German machine-tool builders 
were represented in London, where they had offices and 
show rooms, together with assembly shops for doing 
installation and repair work. With the friction, between 
the two countries caused during the Boer War, becom- 
ing less acute, the English machine shops readily bought 
the cheap and well-constructed German tools. The 
rapidly growing automobile industry was equipped with 
many German tools which had the reputation of being 
very exact in results and of great durability. During 
the year 1913, England purchased German machine 
tools valued at approximately $1,500,000. It is possible 
that part of these machines were bought by English 
exporters for distribution to the British colonies, al- 
though German machine-tool builders had worked up a 
regular colony trade. This business averaged $200,000 
yearly and was acquired principally by way of London. 
What has been said of the countries mentioned above 
is also typical of Italy, Spain and the Scandinavian 
countries, the value of the German exports ranging from 
$200,000 to $500,000 per year to each country. In the 
few years preceding the war, the rapid development 
of the industrial life of Japan had its effect on the 
German machine-tool exports. Japanese machine build- 
ers bought on an average $275,000 of German machine 
tools yearly. 

WESTERN HEMISPHERE BUSINESS 

Turning to the American Continents, the United 
States has been the best buyer of German machine 
tools and according to German statistics, during the 
year 1913, the business amounted to $427,000. Most of 
the German tools imported into this country have been 
special machines required for particular processes for 
which they had proved suitable. Many machine tools 
were imported by German concerns operating in this 
country or by American firms working under German 
contracts. In South America, where low-priced tools 
found a ready market, Brazil took the lead with annual 
consumption of machine tools valued at $490,000. The 
Argentina business amounted to $418,000, while Chile 
business was valued at $82,000. Many second-hand 
German machine tools found their way to South Amer- 
ica and it seems that German machine-tool builders 
made it a point to acquire the artisan trade of the 
two great markets, Brazil and Argentina, spending large 


sums in development and effective advertising. The 


railroad construction trade was practically closed to the 
German builders with the exception of Chile, where 
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German influence prevailed. However, the machine-tool 
trade in South America has been an agency business 
and it is expected that previous connections will not 
be resumed. 

A NEw FIELD 

All official and private reports from Germany confirm 
the general disorganization of the German machine- 
building industry. It can be surmised that the machine- 
tool builders have not escaped the effects of the war 
and that they will find it extremely diffiguilt to regain 
a place in the market for several years fg come. The 
small machine shops, which by their low-priced output 
have helped in pre-war times to swell the German export 
values, are probably gone. The large factories will have 
difficulty in reorganizing themselves and to produce at 
rates which will permit competition with the high- 
quality machine tools of American make. In fact, ex- 
perts say that Germany, instead of exporting machine 
tools, will be rather inclined to buy them in order to 
complete her present machine equipment and make it 
effective again for normal production. 

What are our own machine-tool manufacturers doing 
to meet this situation? Have they studied the require- 
ments of the markets which are left unsupplied by Ger- 
many and are they ready to fill in the gap by supplying 
tools not only to make good the possible permanent loss 
of German production, but also the loss accumulated 
during the last five years? If Germany has been able 
to distribute nearly 100,000 machine teols every year, 
there must have been a demand. The combined ma- 
chine-tool exports of the United States and England, 
excluding those made for war purposes, would not be 
sufficient to make up the deficit. With an industrial 
adjustment ahead of us, we will be called upon to pro- 
duce equipment of a character and quantity that was 
not made in pre-war times and in the production of 
which we have had very little experience. Here is an 
opportunity for enterprising machine-tool builders—it 
may not happen again in a hundred years. 


Handy Blocks for Chuck Jaws 


By J. H. DAvis 
Wembley, England 

The article on page 703, Vol. 50, by O. E. Charles 
interested me for the reason that I have also used blocks 
in lathe chucks for holding work, but in a different 
way. I always keep the following in my kit, as I have 
found them indispensible on repair work. Four pieces 
of machine steel, ,/,-in. square by 14-in. long, and four 
pieces of the same section, ?-in. long; two pieces of ma- 
chine steel, 1 x } in. by 14-in. long, and four pieces of 
sheet copper, 14-in. square. 

Maybe a bush, having a shoulder on one end, has to 
have a certain amount faced off the opposite end. Should 
the bush be too short for the shoulder to clear the jaws, 
three pieces of packing of the most convenient length 
can be used to hold the bush in a three-jaw chuck. 

Again, if a small shaft has to be chucked true to 
have a hole bored or some operation performed to come 
true with the outside diameter and the jaws on a four- 
jaw chuck will not close down to the shaft, I use the 
following dodge to hold it: Close two opposite jaws 
down to the work and then use two 14-in. pieces of ,*,-in. 
square steel between the other two jaws and the work. 
The four pieces of sheet copper are always handy to 
hold finished work in the chuck. 
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The Hispano-Suiza Airplane Engine—V 


NE of the 
most notable 
improvements 


in our aluminum 
foundry practice has 
been in connecticn 
with the makinz of 
the pistons of our 
engines. These were 
formerly cast in sand 
molds with the conse- 
quent chance of inac- 
curacy due to the use 
of this kind of mold. 
The production was 
also low, 100 molds a 
day being an unusual- 
ly large day’s work. 
With the introduction 
of cast-iron molds or 
chills the production 
has been brought up 
to 1000 per 10 hr. 
with four men in the 
gang. 

In Fig. 52 at A and 
B are shown the cast- 
iron molds for the 
large and small pis- 
tons. At C and D 
are the cores. These 
particular cores are 
made of dry sand but 
we have considerable 
success with green- 
sand cores. These 
leave a much smooth- 
er surface on the cast- 
ings than do those 
made of dry sand. 


The steel pins E act as both chills and cores in the 


wristpin bosses. 


By H. 0. C. ISENBERG 
Works Manager, Wright-Martin Aircraft Corporation 
New Brunswick Plant 
The use of chills in aluminum foundry practice has been 
accompanied by such satisfactory results that we have 
extended their use to a point where they can no longer 
be correctly called chills but permanent molds. The 


beneficial effects of chilling the aluminum still remain 
but in addition to this we have dispensed with the ex- 
pense of making a new mold for each casting. 














In Fig. 53 the piston molds are shown ready for 





METAL MOLDS FOR ALUMINUM PISTONS AND 
PISTON MOLDS READY FOR POURING 


FIGS. 52 AND 53. 


pouring at A and B. 
The cores C and D 
are set in the molds. 
Owing to the low spe- 
cific gravity of alu- 
minum the small 
brass weights F are 
ample to prevent the 
core from lifting. At 
G and H are shown 
two pistons just as 
they come from the 
mold. The life of 
these molds is very 
great, probably many 
thousands of casts. 
The removal of prac- 
tically all sprues is 
accomplished by 
means of band saws. 
In Fig. 54 is shown 
the upper half of the 
crank case as it comes 
to the cleaning room. 
Seventy of these are 
produced in 10 hr. by 
eight men. The iow- 
er half of the crank 
case is shown in Fig. 
55. This piece as 
previously stated is 
12 in. in depth and in 
places as thin as , 
in. In 10 hr. seven 
men can produce 28 
of these castings. 
This work includes 
molding, shaking out 
and delivery to the 
cleaning room. This 


work is extremely particular; if the inspection require- 


ments were even slightly less rigid the production could 


be greatly increased. 





Correct castings depend 


per- 
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haps as much on correct core mixtures as any other 
one item in their production. 

Our cylinder cores when placed in the mold are hard 
and strong enough to stand a considerable amount of 
handling but the moment the heat from the metal is 
imparted to them they disintegrate. This greatly 
facilitates cleaning. In Fig. 56 is shown a cylinder 
casting after the hard core prints have been knocked 
away. The black streams issuing from the openings are 


CRANK 


Lower 


TO 57. 
Fig. 


FIGS. 54 
54—Upper half of crank cass 


Fig. 55 half 


what were formerly cores sufficiently stable vo withstand 
handling. The production of cylinder castings is 150 
in 10 hr. with 44 men. This covers the entire work 
from the tempering of the sand to the delivery of the 
castings to the cleaning room. 

The prints referred to above are given an extra 
amount of core oil to harden them and prevent their 
cellapsing. The castings after cleaning are given a 
rigid visual inspection before they are sent to the inspec- 
tion department, which is located in the basement of the 
foundry. 

The responsibilities of the inspection department 
begin with the inspection and checking of all patterns 
and coreboxes before they are released to production. 
The first castings from all new or repaired patterns and 
coreboxes are also inspected and checked up, thus placing 
a double check on all patterns and coreboxes assuring 
that their product is correct. 

An inspector also covers the core shop. 





The one de- 
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of crank 
Fig. 57—Upper half of crank case ready for gaging 
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tailed to this work must be an experienced foundryman 
and coremaker who understands the qualities of the 
various sands, binders and the temperature and duration 
of heat necessary to produce cores of the correct degree 
of hardness. He must also keep a close check on the 
wear of all coreboxes and see that they are in fit condi- 
tion while they are used for production. 

The duties of the inspectors of molds are various. 
Before the molders start work they must test the numer- 





CASE AND CYLINDER-BLOCK CASTINGS 


Fig. 56—Core sand running out of engine casting 


case, 


ous sand piles to ascertain whether the mixtures are 
suitable and of the correct degree of moisture for the 
work in hand. They must edvise as to the ramming of 
the molds and setting of cores; reject defective cores 
and molds; see that the metal is clean and at the right 
temperature for the particular job; inspect the castings 
for defects and finally stop the work if the castings are 
not coming as they should. 

Owing to the very high grade ot work demanded of 
the foundry and in spite of all precautions the chance of 
defective work is always present. The walls of the 
castings must be as thin as possible consistent with 
strength. For thin castings the metal must be poured 
at a high temperature and high pouring temperatures 
are not conducive to close grained eastings. There are 
many indeterminable factors entering into the work so 
that the elimination of one defect may cause another to 
appear. 

The castings are watched in progress, incorrect opera- 
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FIG. 58. GAGING BOTTOM OF UPPER HALF OF 


CRANK CASE 


tions are corrected, bad parts are condemned at the time 
they are discovered thus preventing further loss and 
eliminating waste of time and labor. Cleaning, chip- 
ping, grinding, tumbling and sandblasting are 
under the supervision of inspectors. 

Visual inspection is 100 per cent. and for small parts 
is final. The defects sought out by visual inspection are 
blow-holes, cracks, incomplete operations of cleaning, 
grinding, chipping and sandblasting, tumbling, polish- 
ing, etc. Gages and scale measurements are used to 
check up thicknesses of walls, possible core shifts, and 
whether there is sufficient allowance of stock to clean up 
in the machining operations. 


also 


POROSITY TEST 


All parts that must be air- or liquid-tight are subject- 
ed to the porosity test. This test is very exacting, con- 
sumes considerable time and the element of labor cost 
init is high. Further, it is probably the most important 
of the foundry inspections. 

Porosity tests are of two kinds: air tests, that is, air 
and water or air and oil; and water tests. The object 
of each of these is the detection of cracks, holes and 
porosity. Such defects are rendered visible by sub- 
merging the casting in water while air pressure is main- 
tained within the castings. The locations of defects are 
indicated by the passage of air from the inside to the 
outside and the formation of bubbles on the exterior. 
Parts which cannot readily be submerged are localiy air 
tested by applying oil to one side, and air under pressure 











TUMBLING LOWER HALVES OF CRANK CASES 
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FIG. 59. GAGE APPLIED TO TOP OF UPPER 


CRANK CASE 


HALF OF 


to the other side of the casting. The indications of 
defects are the same in both cases. 

In the water test the casting is filled with water either 
cold or hot depending upon the severity of the test. All 
openings are tightly closed, pressure is then applied and 
defects are disclosed by sweating and leaks. When not 
excessive, porosity is remedied by peening. Holes are 
closed by welding. Wherever possible, parts of the oil- 
ing system, the water jacketing or the cooling system 
are tested by water pressure and parts conducting air 
or gas are subjected to air pressure. 


FINAL INSPECTION 


All large parts are given a final inspection. This is 
a final check on all operations and inspections to make 
sure that all castings leaving the inspection department 
are perfect. Records are kept of all inspected work and 
cover quantity, condition and reasons why castings 
have been rejected. 

INSPECTION GAGES FOR ROUGH CASTINGS 

In Fig. 57 is shown the upper half of the crank case, 
and in Fig. 58 a profile gage applied to it to ascertain 
whether or not it will clean up. 

These castings are held to such close dimensions that 
gages are absolutely necessary to check them. They 
also serve another purpose; that is, to indicate excessive 
weight in the castings. In Fig. 59 another profile gage 
is shown applied to the angular upper surfaces of the 
same casting. 








FIG. 61 CYLINDER WATER-TESTING FIXTURE OPEN 
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CYLINDER WATER-TESTING FIXTURE CLOSED 


FIG. 62. 


In Fig. 60 is shown a portion of the tumbling equip- 
ment. Two of the lower halves of the crank cases are 
clamped together on opposite sides of belt-driven cranks 
similar to the one shown empty at the left in the illustra- 
tion. Hardened-steel turnings mixed with small jacks 
and sawdust are used in tumbling. All cases are 
tumbled for four hours. This operation has eliminated 
the necessity of scraping the inner walls of crank cases, 
a saving of 26 to 28 hr. per crank case. The upper 
halves of the crank cases are tumbled in practically the 
same manner, but owing to their shape they are bolted 
four at a time with their flat sides next to a box-like 
fixture secured to the crank. The round openings on 
the angular sides are closed by means of wooden disks 
bolted on. 

WATER TESTING 

There are a number of water-testing fixtures in the 
inspection department. These of course vary to suit 
the parts they are intended to test. 

In Fig. 61 is shown the water-testing fixture for 
cylinder castings A. It is in the form of a cradle 
trunnioned at one end and at the other provided with 
a ring B which runs in flanged rollers C. Pads D are 
provided for closing the openings in the cylinder cast- 
ing. Water under a pressure of 30 lb. is admitted by 
means of a hose FE through the hollow trunnion which 
forms one of the end pads, and thence to the water space 
surrounding the cylinders. In Fig. 61 the fixture is 
shown with the pads D open, and in Fig. 62 with the 
pads D closed. 
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AIR AND OIL POROSITY TEST 


FIG. 63. THE 

In Fig. 63 is shown the outfit for the most severe test 
to which castings are subjected to determine whether or 
not they are porous. The bench A is zinc-covered and its 
top inclines toward the sides and ends so that the kero- 
sene used in testing will drain off. A gutter surrounds 
the entire edge of the table and is so pitched that the oil 
runs by gravity toatank. The hose B carries air under 
80-lb. pressure, and is provided with a thumb-operated 
valve and a nozzle C long enough to reach anywhere 
within the deepest casting. 

The operator pours kerosene on the outside and then 
applies the air to the inside of the casting, pressing the 
nozzle close up against the work. If there is any poros- 
ity it is indicated at once by the formation of bubbles in 
the kerosene on the outside. The place is then circum- 
scribed with blue chalk and after the whole of the 
casting has been inspected the leaks are closed as pre- 
viously described. 

It has been stated that castings are from time to time 
sawed up to show wall thicknesses, etc. In Fig. 64 are 
shown several castings which have been rejected because 
of excessive porosity. At A is shown one of these 
sawed through the valve openings from end to end. At 
B a cylinder sawed from top to bottom and at C a piston 
similarly bisected. 

The oiling system for the crankshaft bearings con- 
sists, in part, of tubes which are cast into the lower 
half of the crank case. The main tube, shown at A, 
Fig. 65, is of steel coppered and tinned. It is in two 
parts and branches run from each part up through and 
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REJECTS SAWED TO SHOW 
WALL THICKNESSES 


MAIN TUBE OF OILING SYSTEM 
CRANKSHAFT BEARINGS 


FIG. 65 FOR 
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FIG. 66. THE COMPLETED BRAZE 


entirely surrounded by the webs B, their upper ter- 
minations being at C in the bearing seats. 

The branch tubes are copper and brazed to the main 
tube A. Their outer ends at C are plugged to prevent 
the aluminum entering. When the main tubes A. are 
placed in the mold a loose sleeve D is slipped over one 
of them as shown. The reason for not having a single 
tube A is because of the excessive shrinkage of the 
aluminum casting as compared with the steel around 
which it is cast, especially so in this case where the 
steel is virtually cold while the aluminum is molten, 
With a single tube the whole length of the case, ex- 
cessive permanent stresses would be set up when the 
aluminum cooled off; these would tend to crack the 
casting. 

One of the operations in the founury is to braze the 
sleeve D over the tubes A and thus join them. Brazing 
is done in the usual way with a gas torch, but there 
is a little trick about the job that is well worth detailing. 


Let’s Go—Buy Equipment Now 


FIG. 67. Lz 


ARGE DISK GRINDING MACHINE 

While brazing the sleeve D the operator heats the tubes 
A at the points FE and as the brazed joint 
is completed, as shown at D in Fig. 66, the tubes 
A are brought to a good red heat at E, Fig. 65. The 
operator, with the torch still applied to the points 
E alternately, cools the brazed joint off with wet waste. 
The contraction will thus come on the pipe at the hotter 
and more ductile points EZ. 

After the work is cooled the tube A and its branches 
are subjected to a water pressure of 500 lb. per sq.in., 
under which it must be absolutely tight. 

The foundry, as previously stated, is equipped wit! 
a number of machines for drilling, grinding, buffing, 
etc. Among them is a large disk grinding machine ap 
proximately 6 ft. in diameter used to rough-face many 
of the castings. A part of this grinding machine is 
shown in Fig. 67. When this tool is up to speed and 
the power is shut off it takes about 5 min. to stop. 
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Putting Crankshafts in Running Balance 


By FRED 


Principal Associate Ed 





In addition to the balancing machine, which has 
been developed largely for the improvement of 
the automobile motor, this shows a new machine 
for driliing out the proper amount of metal to 
secure running balance. As with many other 
developments which are due primarily to the auto- 
mobile industry, it is also available for improv- 
ing the quality of other kinds of machinery. 





HE proper balancing of an automobile motor 

crankshaft has long been a serious problem and 

has received careful attention at the hands of the 
most progressive builders. The latest practice of the 
Locomobile Co., Bridgeport, Conn., is to employ 
a machine of the Akimoff principle, which is shown 
in Fig. 1. The machine, which is located in the base- 
ment so as to secure a solid foundation, has the advan- 
tage of allowing the crankshaft to be mounted in a crank 
case and to be tested under running conditions, so that 
any indication of lack of balance can be corrected and 
a perfect running balance obtained. 


H. COLVIN 


itor, 


American Machinist 

The engine base is mounted on a support as shown, 
this in turn resting on ways of a bed which is mounted 
and supported by a spring suspension. Any vibration 
of the crank case, due to the crankshaft being out of 


balance, is transmitted to the bed and shows itself 
on the dial indicator shown in Fig. 1. 
The crankshaft is driven by the chain A, by means 


of suitable sprockets of similar diameter on both the 
crankshaft and the driving-shaft under the bed. Driv- 
ing power is obtained from the electric motor B, thé 
number of revolutions being indicated at C. What 
might be called the balancing drum is shown at D and 
carries six tubes with adjustable balance weights on 
the inside. The position of these weights is adjusted 
by means of the wheels E, the position of the wheels 
on the tubes representing the different throws of the 
crank being tested. 

If the crankshaft is in balance there will be no 
vibration when the wheels FE on all the tubes are in 
their normal position. Should the dial gage F in- 
dicate vibration, the wheels E are adjusted by the 
operator until the balancing weights have counteracted 
the unbalance of the crankshaft and the dial indicator 
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remains stationary. The adjusting 
of these balance weights naturally re- 
quires considerable skill and experi- 
ence on the part of the operator who, 
after he becomes skilled in the work, 
adjusts them while the machine is 
running by holding a stick of soft 
wood against the notched edges of 
the wheel, so that the balance weights 
are adjusted without stopping the ma- 
chine. 

After the crankshaft is in running 
balance, readings are taken of the 
position of the balance weights, suit- 
able graduations being provided for 
this purpose. The lamps GG provide 
illumination for the easy reading of 
the graduations. 

Carefully noting the graduations of 
the different weights, the operator 
then prepares to remove the proper 
amount of metal to secure perfect 
running balance. He is provided with 
tables which have been worked out by 
the engineering department, so that 
he knows exactly how much metal is 
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to be removed, and where it is to FIG 
come from, by carefully noting the 

readings on the balance weights and comparing them 
with the tables provided. 

In order to drill out the required amount of metal 
accurately and quickly, the Locomobile company de- 
signed and built the special machine shown in Figs. 2 
and 8. As shown in Fig. 2, the crankshaft is laid 
on the supports A and B, these being provided with 
two V’s for different positions. There is also a cen- 
tral support C and an anvil D, shown in Fig. 3, for 
taking the thrust of the drill EZ, which is carried in 
the head F. 

The two figures together, one with the crankshaft in 
place and the other without a shaft in order to show 
the various parts, gives a good general idea of this 
machine. The head F is moved from crank to crank 
along the rack G, and the depth of the drilling is ac- 
curately gaged by a graduated dial. These two illus- 
trations give a good general idea of this machine, and 
it is interesting *o note that in connection with the 





1. THE CRANKSHAFT BALANCING MACHINE 
tables mentioned, it has proved entirely satisfactory 
in operation. The crankshafts are then returned to 
the balancing machine, Fig. 1, and again tested to 
be sure that everything is correct before the crank- 
shaft is passed for assembly. The results of this de- 
partment add much to the general satisfaction of the 


motor. 


Truck Owners’ Conference 


The first fall meeting of the Truck Owners’ Confer- 
ence will be held in Chicago, Sept. 18 and 19. There 
will be papers and discussions on horse costs, truck 
costs, intercity hauling, truck maintenance, etc., and all 
motor-truck owners and operators are urged to plan 
attendance at its two day sessions. Further information 


regarding this conference will be gladly furnished to 
anyone, upon request, by the Truck Owners’ Conference, 
5 South Wabash Ave., 


Chicago. 
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The Fixing of Resale Prices—I 


By CHESLA C. SHERLOCK 


HE legality of an attempt, upon the part of a 

manufacturer, to fix the resale price of his man- 

ufactured product, even after it has passed out of 
his own hands, goes to the very root of the whole Sher- 
man Anti-Trust Act. In fact, combinations in restraint 
of trade are most seriously objected to for the reason 
that they are in a position to stifle competition by dic- 
tating the prices for the commodities they control. 
While there may be other incidental objections to trust 
agreements by those seeking a combine, this is certainly 
the important factor which has brought forth the legis- 
lation under which we now operate. 

Owing to the complex relations arising out of our in- 
dustrial affairs, and because we have a different law 
in almost every jurisdiction, or a different interpreta- 
tion of the same law in different jurisdictions, there 
is a great deal of misunderstanding regarding the right 
to control resale prices. The matter may be affected in 
any number of ways. Putting it loosely, it may be af- 
fected by Federal statute, state statute, by Federal de- 
cisions, by state decisions, by extraordinary rights en- 
joyed by the manufacturer, such as patent or copyright 
rights, or, as they were accustomed to say at common 
law, by “the length of the Chancellor’s foot.” 

An examination of the statutes reveals nothing, else 
the matter would be easily settled. A reading of the 
statutes governing certain human relations seldom re- 
veals much, else we would not have the mass of reports 
attempting to apply such statutes to given acts or com- 
missions. It is only in an examination of the reported 
cases, where the statute has been applied to given trans- 
actions by judicial authority, that the manufacturer 
can hope for relief. And even then he will have to 
pick his way with as much care as a traveler in the 
desert to reach the promised land safely, for even the 
august dicta of the courts is often covered over with 
thorny brambles and pitfalls for the unwary. 

In examining certain court decisions, which will be 
considered individually later, we find that the objec- 
tional relation arises upon the part of the manufacturer 
taking an @ffirmative step in the direction of trade con- 
trol. Wheré the matter is left entirely to the retail 
dealer or to the wholesaler, as the case may be, the 
law will pick no quarrel, even though the manufacturer 
has striven with all his might to make the retailer’s 
action favorable. The criterion of the whole matter, 
then, seems to be the freedom of action. If the decision 
rests with the purchaser of the manufacturer’s product 
there can be no restraint of trade, no matter how 
adroitly the manufacture may manipulate things to 
his own advantage. 

Where the manufacturer attempts to fix the resale 
price of his article, he generally uses one of two meth- 
cds; namely, the rebate system or the contract system. 

An example of the rebate system is given in a case 
where a manufacturer agreed with the wholesaler that 
if he would sell his product to the retailer at a certain 
stipulated price and would not cut prices, that he, the 
manufacturer, upon the presentment of a sworn state- 
ment from the wholesaler to this effect, would rebate 
him a certain percentage of the purchase price. 

In the contract system, we find various forms which 
change as fast as judicial opinions are handed down. 





But in the general sense, it is a written agreement 
whereby the wholesaler or retailer enters into a contract 
with the manufacturer to the effect that in consideration 
of the right to handle said manufacturer’s goods, they 
will not resell the same at less than a certain stipulated 
price, determined by the manufacturer. 

These contracts, of course, vary as much as the shades 
of the rainbow, but they all fall into one class and be- 
cause of that fact they will be considered together. 

Returning to the rebate plan, we find that it is very 
favorably looked upon by the courts. There is noth- 
ing about it that savors the restraint of trade, be- 
cause the manufacturer has done nothing in any way 
calculated to stifle trade or commerce. He has merely 
held out an inducement, which the wholesaler or re- 
tailer may accept or reject. There is nothing to pre- 
vent the wholesaler or the retailer cutting prices and 
forgetting all about the rebate dangling before his eyes, 
if he wants to. He can slash prices to his heart’s con- 
tent and there is no possibility of the manufacturer 
“getting even.” If he behaves and lives up to the 
terms of the offer, he will, of course, be aiding the 
manufacturer in achieving the desired result, but there 
is nothing definite about it. The manufacturer can 
never have an actual monopoly because it may be broken 
at any time by a disregard of the rebate rights by some 
member of the “ring.” 

Such is the theory along which the decisions upon 
this class of agreement rest. The courts have been 
unanimous in agreeing that an agreement along the 
rebate plan is not in restraint of trade or a violation 
of the Sherman Act, as a resumé of a few cases will 
show. 

In a sales contract passed upon by the Federal courts, 
a manufacturer entered into an agreement with a whole- 
sale dealer that if the latter would resell at not less 
than a certain stipulated price that the manufacturer 
would rebate him a certain percentage of his orders. 
The court held that this was not a contract in restraint 
of trade, as it placed the purchaser under no contract- 
ual or other restraint with respect to which the article 
might be sold, but simply offered an inducement not to 
undersell the vendor’s agents, thereby securing the ven- 
dor a reasonable protection in his own business. 

In a Missouri case, it was held that a contract, where- 
by the purchaser, in consideration of a certain rebate 
agreed not to retail goods at less than the trade price 
fixed by the manufacturer, was not void as being in 
restraint of trade even so far it related te goods which 
might be purchased from other dealers. 

And so the list of decisions upon the rebate plan go. 
They are agreed, simple, straight to the shoulder. 

3ut in the realm of the contract system, we encoun- 
ter stormy weather. The decisions are as badly at cross- 
points as they are unanimous in the other instance, and 
it is only by a painstaking study that any degree of 
headway can be made. One authority, in considering 
the subject, divides the consideration of the contract 
system, into the following inquiries: (1) Whether the 
contracts in question are inherently invalid; (2) 
whether their validity is governed by extrinsic circum- 
stances; (3) what is the test by which their validity 
is to be determined; (4) the bearing upon the validity 
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of a particular contract of the circumstances that is one 
of a number of similar contracts; (5) the force, in de- 
termining such validity, of the fact that the contracts 
seek to control the gelling price of an article covered by 
patent or copyright or produced by a secret process. 

As to whether contracts seeking to control resale 
prices are inherently invalid, there seems to be little 
cause for dispute. Generally, such contracts do not 
have for their sole purpose the maintenance of price 
and hence cannot be said to be inherently invalid, be- 
cause they are not entirely in restraint of trade. The 
authorities do hint, however, that where the agree- 
ment is clearly for the sole purpose of maintaining 
prices at a certain predetermined level that they are 
very apt to be inherently invalid as being in restraint 
of trade. The majority of the contracts coming to the 
attention of the courts, however, are not so easily dis- 
posed of. Most of them are drawn for a purpose of 
bringing the manufacturer and the wholesaler or re- 
tailer into closer sales relations and the matter of fix- 
ing prices is merely an incidental provision incorporated 
into the general agreement. 

TRADE AGREEMENTS ANALYZED 

Before going farther in this discussion, it is well to 
firmly fix one very important consideration in mind. 
All agreements in restraint of trade are not unlawful 
and they invariably exist in almost every sales rela- 
tion. The things to keep in mind, then, are whether 
the agreement is one in restraint of trade, and whether 
it is illegal. 

In one case, the relation of such contracts to the rule 
against contracts in restraint of trade was placed among 
those stipulations, ancillary to a valid contract of sale, 
to prevent possible injury to the business of the seller 
from use by the buyer of the thing sold. The validity 
of this depends upon whether such restraints are rea- 
sonably necessary for the protection of the promisee, 
and not as will interfere with the interests of the 
public. 

One authority points out, however, that such a classi- 
fication is liable to be upset by the circumstance that 
the stipulation may, in some cases, be, while nominally 
ancillary to the sale, the main purpose of the contract. 
It is apparent, then, that the first test of the validity 
of these agreements is to ascertain whether they are 
merely ancillary to the contract; whether it is such as to 
afford reasonable protection to the retained business 
of the covenantee; or whether such a stipulation, con- 
sidered with reference to the benefit of the public aris- 
ing from the production of the article, as well as the 
detriment to the public in being deprived of the benefit 
of free competition as to the selling price, is, upon the 
whole, against the public interest. We find, therefore, 
that it is not the fact of the restraint, but the de- 
gree of the restraint, that controls. In the last analysis, 
the question as to the validity or invalidity of a particu- 
lar contract is largely one of expediency. 

It is at once apparent that the mere fact that more 
than one of these contracts or agreements have been 
entered into should not affect the validity of the agree- 
ment with a particular dealer or of itself. However, 
this does not always work out to this end. 

When only a single contract is involved, a different 
situation arises. One contract might have a restraint 
of trade, but in itself it probably would not be sufficient 
to affect the public interest as defined by the statutes. 
But when repeated many times by means of other con- 
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tracts, its complexion soon changes and gives the mat- 
ter an entirely different aspect. One of the authorities 
has suggested that this thought can be used to advan- 
tage in reconciling the many adverse decisions handed 
down upon the question of the validity of certain con- 
tracts, and in this respect, the court said: 

The reasons which might uphold covenants restricting 
the liberty of a single buyer might prove quite inadequate 
where there are a multitude of identical agreements. The 
single covenant might in no way affect the public interest 
when a large number might. So also the question whether 
the restraint was necessary to the retained business, and 
therefore, ancillary to the principal purpose of the agree- 
ment, or whether the restraining covenants were not the 
principal matter rather than the ancillary, would largely 
lepend upon the general sweep and result of a multiplica- 
tion of identical contracts. The general purpose of each 
general contract is the regulation of the prices and sales 
of the article manufactured by complainant. A common 
purpose unites each covenantee to every other, and the 
“system” is to be construed as “one price,” in which the 
complainant and every assenting dealer, whether whole- 
saler or retailer, is a party; and the agreement of each 
such covenantee to sell only at the prices dictated by the 
manufacturer constitutes one generai scheme. The ques- 
tion here is, therefore, one of a totally different character 
from that which would arise if the question was the more 
simple one presented by a breach of a single covenantee. 


EFFECT OF PATENTS 


So far we have merely touched upon conditions sur- 
rounding agreements entered into under simple circum- 
stances and not where extraordinary rights or privileges 
are in existence. Where a patent or a copyright is 
closely woven together with the sales contract or agree- 
ment, a aifferent complexion is given to the whole trans- 
action. We have already had something to say about 
restraint of trade in patents in these columns. 

While there is doubtless a disagreement as to the ef- 
fect of patents upon such contracts, the United States 
Supreme Court has had the following to say, so far as 
the stipulation of price was concerned in the resale of 
an article involving patented features: 

The provision in regard to the price at which the licensee 
would sell the article manufactured under the license was 
also an appropriate and reasonable condition. It intended to 
keep up the price of the implements manufactured and sold, 
but that was only recognizing the nature of the property 
dealt in and providing for its value as far as possible. This, 
the parties were legally entitled to do. The owner of a 
patent may assign it, or sell the right to manufacture and 
sell the article patented upon the condition that the assignee 
shall charge a certain amount for such article. 

It is not necessary for us to reénter a discussion of 
that subject again, but we do wish to merely point out 
the fact that where patented articles are involved that 
they do not fall under the same considerations that 
other articles do in this connection. 

The law seeks to create a legal monopoly over the 
patented article for a period of years, and it*does do 
that very thing, hence it-is extremely difficult to under- 
stand just how the patentee’s restrictions as to the use 
and sale of his article, under an absolute monopoly 
granted by law, can in any way be affected by rules of 
law applying to articles sold over which the vendor has 
no monopolistic rights. Unless invalid for other rea- 
sons, it is generally held that contracts respecting the 
sale of patented articles are valid and not affected by 
the acts of Congress or by the common law. The right 
to such articles arises in an entirely different manner 
and can in no way affect the public interest in the sense 
applied here. 
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EW realize the amount 
h: study and purely bus- 
. iness and engineering 
work necessary to the success- 
ful design of a piece of ord- 
nance. There is nothing very 
mysterious about the subject 
for, like every other work of 
construction, there are fun- 
damental considerations. 
underlying ordnance design 
which vary but little from 
practice in the peace indus- 
tries. 


on railway mounts. 


The Field Mount for the 


By C. L. McCREA 


Probably very few people know that the 
only American-made guns which were 
actually fired at the enemy by our troops 
during the war were the 14-in. naval guns 
Had the struggle con- 
tinued a few weeks longer another type of 
navy gun would have been in action, the 
7-in. gun on tractor mounting which is 
here described and which was ready for 
shipment with its regiment of marines. 







7-In. Navy Gun 


The 14-in. naval batteries de- 
signed and built by the Navy 
Bureau of Ordnance were the 
only American guns to fire 
against the enemy. 

In this article which deals 
with the design and construc- 
tion of an entirely new type of 
field gun mount for a 7-in. 
gun, an attempt will be made 
to show the reasons that led 
to the development of the ma- 
terial, and how these reasons 
were evolved from a careful 





study of conditions as they 





The success of the Navy 
Bureau of Ordnance, of which 
Rear Admiral Ralph Earle is chief, has probably 
been due in no small measure to the common-sense 
way in which conditions were studied and broad- 
minded principles applied to them. This is no- 
where better illustrated than in a recent public state- 
ment issued by the Navy Department to the effect that 
from the beginning of the war to Dec. 1, 1918, 2841 
medium caliber guns were completed ready for ac- 
tion, and that prior to the signing of the armistice, 
1887 of these had actually been placed in service against 
the enemy. This statement was issued immediately 


following the publication of General Pershing’s report 
in which he stated that there was no American-made 
artillery in France other than one hundred and nine 
75-mm. guns, and that these were not placed in action. 


existed. 

Battleships of the Connecticut class were, when built, 
provided with a secondary battery of 7-in., 45-caliber 
guns on pedestal mounts located between the main decks. 
For the purpose for which these ships were originally 
equipped the selection of the 7-in. gun was governed by 
excellent judgment, and the guns gave good service. 
With the outbreak of the present war the battleships 
of the class mentioned were assigned to convoy service 
which meant, of course, that they were to be ready to 
meet and conquer any submarine that might appear. 
For offensive purposes against the submarine, a light, 
quick and hard-hitting gun is needed, so it was de- 
cided that a considerable improvement in the armament 
of these battleships could be made by withdrawing the 
7-in. guns and substituting 5-in., 5l-caliber guns. The 
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FOR TRANSPORTATION 











AMERICAN 





MACHINIST Vol. 51, No. 11 

















FIG. 2. GUN AND MOUNT READY 
suggested change was approved early in 1918, and the 
Navy began to substitute 5-in. guns for the 7-in. guns 
as the ships came in, leaving the 7-in. guns available for 
other purposes. 

The characteristics of the guns removed are about 
as follows: 

The gun with breech mechanism weighs 28,700 Ib. 
cr about 14 tons. It is 45 caliber, 26 ft. long, and 
gives a 165-lb. shell a muzzle velocity of 2700 ft. per 
sec. At a range of 14,000 yd. the shell has a remaining 
velocity of 1250 ft. per sec. and can penetrate several 
inches of armor plate. Its maximum range at an eleva- 
tion of 40 deg. is in the neighborhood of 24,000 yd. 

On board ship, the gun was mounted on a so-called 
“pedestal mount” which weighed nearly 30,000 lb. so 
that the gun and mount weighed not far from 30 tons. 
The maximum trunnion pressure of the gun on recoil- 
ing was about 195,000 lb. Recoil was taken up by a 
hydraulic brake through a distance of 21 in., and the 
gun was brought back to battery or firing position by 
means of heavy helical springs contained in spring cyl- 
inders attached to the slide in which the gun operated. 
The mount was designed to give the gun a maximum 
elevation of 15 deg. which allowed a range of about 
14,000 yd. 

The guns were too heavy for anti-submarine work 
on merchant ships, patrol vessels, etc., but 


as 


FOR FIRING 


short length of the gun recoil, 15 in., while 
entirely satisfactory on board ship, where 
the structure of the vessel is built to stand 
them, were also troublesome when the mount 
was placed on a railway car. Strong out- 
riggers and considerable bracing of the car 
and bed were required when the gun fired at 
targets at an angle to the line of the track 
on which the gun car was located. 

On taking up the problem of finding the 
best way to put these 7-in. guns in the war, 
the Navy Bureau of Ordnance first gave at- 
tention to the plan of mounting them on 
railway cars. The Navy designers felt that 
greater elevation than 15 deg. should be given 
to these guns to increase the range, so they 
set to work on the principle that they 
would allow a maximum elevation of 30 deg. 
Their designs were soon completed and called for the 
mounting of the guns on a special flat car, the bed of 
which was not dropped, but which had a heavy under- 
frame so that no bracing of the car, other than a few 
light outriggers, would be necessary when the gun was 
fired. A new mount was to be constructed, in which 
a maximum elevation of the gun of 30 deg. was possible, 
and in which the trunnion pressure of the gun was re- 
duced to a value of about 65,000 lb. In this mount 
the recoil was used to elevate the entire gun up an in- 
clined runway in addition to overcoming the resistance 
of the hydraulic brake. 

While these designs for a railway mount were being 
completed word was received from abroad that better 
use could be made of the guns if a suitable field mount- 
ing were developed for them, and as they were navy 
guns their operation would be entrusted to the marines. 
Work on the design of a mobile field mounting was 
immediately started, the date being Mar. 15, 1918. 

The problem confronting the Bureau of Ordnance 
can be outlined as follows: 

A mobile mounting was desired for a 7-in. gun weigh- 
ing 30,000 lb., a mounting that would allow the gun 
and mount to be transported as a unit so that no pre- 
liminary preparation was necessary before firing. The 
7-in. gun was the heaviest and hardest hitting gun for 








for land use they were excellent weapons. 
The urgent need of our forces in France for 
artillery was, of course, known to the bureau, 
and a means for putting these guns into 
action in the war was diligently sought. 
Early application for a number of the guns 
was made by the U. S. Army, and they were 
turned over to them. The guns turned over 
to the army were mounted by them on rail- 
way cars. The cars used for this purpose 
were built with a drop-frame bed so that the 
entire 7-in. gun and its mount, exactly as 
it was used on board ship, could be placed 
on it and yet clear the French tunnel roofs 
when in transit. This mount was limited in 
its use by the fact that the elevation limit 
set by conditions on board ship was still 
maintained; that is, 15 deg. The heavy trun- 
nion pressures existing on account of the 











COUNTER-RECOIL MECHANISM 


FIG. 3. 
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which a mobile field mount of this kind had ever been 
requested by any nation or army. The time allowed for 
design and construction was short; the mounts were 
wanted in France before the close of the year 1918, a 
date but 9 months distant. 

With these conditions in mind the gun designers of 
the naval gun factory proceeded to study the existing 
designs of field artillery that were available. A brief 
examination of these designs showed that a wheeled 
mount for the 7-in. gun was not practicable. The 
weight of the gun and 
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firing, and, in turn, the weight of the mount, than to 
build a heavy mount capable of standing the shock of 
firing with the short recoil. Further, the counter-re- 
coil mechanism of the marine mount was designed to 
return the gun to battery at elevations up to 15 deg. In 
the new land mount an elevation of 40 deg. was con- 
templated making a new design of counter-recoil mechan- 
ism necessary. The designers, therefore, soon found that 
they had to work from the ground up. Every part of 
the mount had to be newly designed for of the material 

taken from the battle- 





mount complete would 
he in the vicinity of 
70,000 lb. Assuming 
a 6-ft. wheel and an 
are of 25 deg. in con- 
tact with the ground 
at any time, the total 
bearing surface to 
carry the load would 
be about 3 sa.ft., giv- 
ing a ground pressure 
of about 12 tons per 
sq.ft., or 88 lb. per 
sq.in. This weight 
was of course prohib- 
itive, for the gun, 
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ships, only the gun it- 
self with its breech 
mechanism and yoke 
could be used. 

In spite of the great 
pressure of other 
work at the gun fac- 
tory, work was rushed 
and progressed rapid- 
ly. Preliminary de- 
signs calling for a 
mount, the features 
of which were cater- 
pillar-belt wheels, a 
structural steel car- 
riage, and a gun slide 








when moving over a | ieee. eal 45: oe equipped wit h_ hy- 
road, would probably draulic recoil and 
leave its path marked FIG. 4. THE GUN AT INDIAN HEAD READY FOR FIRING pneumatic coun- 
by broken roadbed, ter-recoil systems, and 
and further, when the piece left the road and with a 32-in. recoil, giving a trunnion pressure of ap- 


attempted to move over soft ground there was every 
reason to believe that it would soon become hopelessly 
mired. It was doubtful, also, whether a wheeled mount 
of the ordinary type would prove satisfactory as it 
has a tendency to roll back on firing, and the weight 
makes accurate aiming a very difficult task. 

Clearly a wheeled mount was not practicable and a 
search had to be made fcr something better. At this 
point the idea of utilizing the principles of the so- 
called caterpillar belt for transporting the mount was 
suggested. Instead of wheels it was proposed to use 
a steel frame with rollers carrying a link bel: present- 
ing a large flat surface to the ground. While similar 
devices had been used with success in commercial trac- 
tors and in adaptations of them for mounting small 
pieces of artillery they had never been tried for a 
major-caliber gun, but there appeared no serious objec- 
tion. Sufficient strength must be given to the con- 
struction of the tractor belt to withstand the stresses 
brought to bear, and preliminary calculations showed 
that a ground contact area of 28 sq.ft. would be obtained 
giving a pressure of about 18 lb. per sq.in. Designs 
were accerdingly commenced by the Naval Gun Factory 
cn a mount of this type, to carry the 7-in. gun. 

It was hoped that it might be possible to incorporate 
into this caterpillar mount a number of the parts of 
the mount used on board ship in order to save time in 
the construction. The.particular parts it was desired 
to use were the gun slide, the recoil and counter-recoil 
mechanism. On considering the question, however, it 
appeared more logical to lengthen the recoil of the gun 
as much as possible, reducing the trunnion pressure on 











proximately 120,000 lb., were submitted within a fort- 
night. Although entirely new and at least a year ahead of 
the times, the designs were so carefully worked out and 
the engineering facts were so strikingly presented that 
immediate approval was given to the Navy Bureau of 
Ordnance by the Chief of Naval Operations to proceed 
with the details and construction. On May 25 the de- 
signs were pronounced complete and, worked out on 
164 separate drawings, were ready for submission to 
the bidders. Let us now turn to the detailed design 
of this new 7-in. caterpillar mount. 

Fig. 1 clearly shows the construction of the cater- 
pillar wheels. The wheel itself consists of an end- 
less belt of cast steel links connected by hardened pins, 
each link carrying a corrugated forged-steel plate which 
makes contact with the ground. The plates overlap 
when horizontal so that a continuous surface is pre- 
sented. To prevent the corrugated surface of the tread 
from slipping in soft ground, detachable grousers are 
provided. 

The track links run over two large sprocket wheels 
and 11 truck and idler wheels which are alsc shown in 
Fig. 1, the shafts on which these wheels turn being 
supported by a steel beam of special design. The 
sprocket wheels carry but little of the load except when 
the gun is descending a grade or when the brake is 
applied to the mount. For smooth running and re- 
liability roller bearings are fitted in the truck and idler 
rollers, the ends of the rollers being closed by steel 
plates to prevent the entrance of dirt, when the cater- 
pillar is hauled through mud, sand, or soft earth. A 
brake is provided to permit control of the mount when 
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descending hills and also to lock the caterpillar in 
position when the gun is set up for firing. The brake 
sonsists of a toggle joint operating on the rim of one of 
the sprocket wheels, the tension applied being con- 
trolled by an adjustable spring. Simple as the brake is 
it has been exceedingly satisfactory in operation in con- 
trolling the heavy mount on steep grades and in check- 
ing any tendency of the mount to move on firing. 

The axle, a steel forging 9 in. in diameter with a 5-in. 
central hole, is supported in the wheel by a hub bracket 
which in turn is carried by the structure of the girder 
on which the sprocket and truck wheels are mounted. 
This bracket is held by oscillating bearings and is 
spring supported so that the caterpillar may adjust 
itself to any unevenness in the road when the gun is 
in motion. When the gun {is placed in firing position, 




















GUN AT FULL RECOIL 


FIG. 5. 


Fig. 2, the springs are taken up by means of holding 
down screws in order that the mount may keep steady on 
the point of aim while firing. 

The carriage which supports the gun is a struc- 
tural steel framework built up of standard steel shapes, 
consisting essentially of two main side girders cross- 
braced at each end to form a single unit with a central 
well into which the gun recoils. A traversing gear is 
built into the rear end of the carriage to permit of ac- 
curate aim. This gear consists of a cast steel plate 
which rests on the ground underneath the structural 
work of the trail and is held to the trail by clips. A 
worm shaft operated by ratchet wrenches shifts the 
trail with reference to the plate and enables the gun 
to be accurately trained. 

The trunnion seats are placed at the upper end of 
the carriage. Navy guns do not carry the trunnions 
attached directly to the gun, but are turned to a smooth 
surface on the outside. A cylindrical casting known as 
the gun slide, on which the trunnions are attached, 
carries the gun. The recoil and counter-recoil mechan- 
isms are also attached to the gun slide, operating 
through pistons attached to the yoke. The gun runs in 
and out of the gun slide when recoiling, bronze liners 
being fitted to the inside of the slide to enable this to 
take place easily. The trunnions of the gun are mount- 
ed sufficiently high so that at maximum angles of eleva- 
tion only a shallow trench about 1 ft. in depth need be 
dug to allow clear space for the recoil of the gun. 

The recoil system consists of a simple hydraulic 
brake. The energy of recoil is absorbed through a 
distance of 32 in.,*as mentioned previously, by forcing 
















































a mixture of glycerine and water through orifices of 
gradually decreasing diameter cut in the head of a 
piston operating in the recoil cylinder. 

The method of reducing the size of the orifices is in- 
teresting. The recoil piston has holes bored through 
it to allow the liquid to pass from one side to the 
other when the piston starts to move back when the 
gun is fired. Tapered rods, called throttling rods, enter 
the holes in the piston head, however, and as the piston 
moves back the size of the orifice is gradually di- 
minished. The area of the orifices is so calculated that 
a constant retardation is given to the gun, and it is 
brought to rest at the end of the stroke. 


THE COUNTER-RECOIL SYSTEM 


It will be remembered that the 7-in. gun as installed 
on board ship was capable of an elevation of but 15 deg. 
and that springs were used to return the gun to the 
firing position on recoil. With the new type of mount, 
however, with its permissible elevation of 40 deg., the 
spring return of the gun could not be made to func- 
tion satisfactorily. 

In the search for a satisfactory counter-recoil me- 
chanism for this heavy gun, the pneumatic systems in 
use abroad were investigated. After considerable study 
it was decided that a counter-recoil mechanism of the 
French type, as used on 155-mm. guns, would do the 
work. In this type of mechanism, when the gun fires, 
a piston attached to the gun yoke moves backward in 
an airtight cylinder containing air at a pressure of 
several hundred pounds per sq.in., still further com- 
pressing the air. The air pressure acting on the 
counter-recoil piston when the gun has reached the end 
of the recoil brings the gun back into battery or firing 
position. 

The only objections to the adoption of this system 
as designed by the French were the exceedingly close 
limits to which the manufacturers must work when 
machining and the complications in the mechanism 
itself. The complication of parts is caused by the 
fact that a floating piston, surrounded by liquid, is 
used to prevent the escape of the high pressure air. 
This floating piston is so arranged that should leak- 
age of the confined air occur, it will serve merely to 
displace the liquid which surrounds the floating piston. 
When leakage has occurred to any considerable extent 
it can easily be remedied by the use of a small hydraulic 
pump which returns the liquid to the space surround- 
ing the floating piston, and in turn, forces the air back 
into the air space of the recoil mechanism. The quan- 
tity of air that escapes in spite of this liquid packing 
is so small that the gun will operate for a long time on 
an initial charge of compressed air, and when the pres- 
sure has fallen to a point where the counter-recoil 
mechanism will not function satisfactorily, it can easily 
be recharged by a pump or air-flask. 

In the French design all the parts were arranged in 
one cylinder with a view to extreme compactness. This 
alone rendered machining and assembly operations dif- 
ficult and, when combined with the close limits neces- 
sary, made it impossible to adopt the French designs. 
Accordingly the designers of the naval gun factory set 
to work to develop a design of pneumatic counter-recoil 
system that would be adapted.to American methods. 
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A ROAD TEST ON LEVEI 


rig. 6 


The product of their work is shown in Fig. 3. The 
counter-recoil system which is located on the top of the 
gun, has been changed into a combination of three 
cylinders, connected at the lower end by a cast bronze 
head. The piston attached to the yoke operates in the 
central cylinder. The system of liquid packing is re- 
tained but simplified. The entire system is made up of 
shapes and materials easily secured, does not call for 
extremely close machining and is well adapted to Ameri- 
can machining methods. 

The arrangement of the elevating gear of the gun, a 
simple combination of a handwheel, worm gear, rack 
and pinion can be clearly seen from the picture of the 
mount. The sighting arrangements for the gun con- 
sists of a standard panoramic field sight fitted to a 
bracket attached to the gun carriage. 

Preliminary designs for mounts for the 7-in. guns 
were first undertaken on Mar. 15, 1918. After con- 
sideration, as described in the preceding part of this 
article, detail designs were commenced, and on May 25, 
1918, they were pronounced complete. 

On May 30, 1918, proposals were sent out calling for 
bids for the manufacture of a first order of 20 of the 
mounts, all to be delivered within 120 days. Although 
many bids were received, the time of delivery set in 
most of them were far too long to warrant their con- 
sideration. The guns were needed in “France, not in 
1919, but before the end of 1918. The contract was 

















MANEUVERING ON A HILL SIDE 













































awarded to the Baldwin Locomotive ‘Vorks, Phila- 
delphia, on June 18, 1918, and this company agreed to 


undertake to manufacture and deliver the 20 mounts 
complete by Oct. 18, 1918. 
From the first, work moved forward rapidly. Ma- 


terial began to arrive at the Baldwin Works within a 
few days after the contract had been awarded and 
the orders for material placed. While fabrication was 
going forward at the Baldwin works, the Marine Corps 
organized a regiment of men to operate the guns. 
These men were placed in camp at Indian Head, Mary 
land, at the Naval Proving Ground, and were completely 
outfitted by the Bureau of Ordnance with motor trucks, 
supply and repair equipmént, telephone equipment, etc., 
necessary for the operation of the batteries. 

The first two mounts, complete and ready to fire. 
were shipped from the Baldwin works on Sept. 26, just 
100 days from the date of the contract. Figs. 4 and 
5 show the guns at the Indian Head Proving Ground. 

On arrival at the Washington Navy Yard two 3-ton 
trucks were used to haul the complete mounts weigh- 
ing 76,000 lb. from the railroad tracks to the docks 
where they were loaded on a barge for shipment to the 
Naval Proving Ground. One truck had sufficient power 
to drag the gun on level ground but to climb an & 
per cent. grade a second truck was necessary. 

On arrival at Indian Head, 120-hp. tractors, operated 
by the marines, were ready to haul the guns on their 
road tests, Figs. 6 and 7. The guns were pulled up and 
down hill, over rough ground and along the hillsides. 
They proved themselves able to negotiate any ground 
over which the tractor itself was able to operate. Ob- 
structions were mowed down, and yet the entire weight 
of the gun was so evenly and well distributed that n« 
damage was done to roads when it was necessary to 
traverse them. The range of the gun, when firing at 
its maximum elevation, was 24,000 yd., as predicted. 
The gun functioned perfectly, remaining steady on the 
point of aim during continued firing. The caterpillar 
tread, locked in position by the brake, was as steady 
as a concrete foundation. 

Dispatch of men and material for France could have 
begun as early as Oct. 15, and would then have been 
well toward completion on Nov. 11. Shipment was 
delayed, however, and the armistice cut short the 
necessity for shipment. Had these mounts been placed 
in service, they would no doubt have given service equa! 
to that given by the Navy’s 14-in. railway batteries. 


The Williams Internal Gear 
By L. D. HAYES 















The very interesting development in gearing described 
by Reginald Trautschold in his article entitled “The 
Williams Internal which appeared in the 
American Machinist, page 255, seems to be worthy of 
further study and, jf it has the advantages claimed for 
it, there should be better mathematical demonstration 
of its basic principles.so that all may use it understand- 
ingly. 
influences which should be thoroughly discussed so that 
the advantages may not ve unduly emphasized. 

On page 256, just above Fig. 1, Mr. Trautschold states, 
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There are also some seemingly counter-acting 
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“it is evident that the flat profile planes of the internal- 
gear teeth are all tangent to a circle, concentric with the 
internal gear, having a radius equal to the pitch radius 
of the internal gear multiplied by the sine of the in- 
stantaneous pressure angle or the sum of one-half the 
tooth space angle and one-quarter the pitch angle of the 
gear.” Does he mean that “it is evident” that there is 
a mathematical reason why the “instantaneous pressure 
angle” at the pitch point, and therefore the slope of the 
tooth faces, has a value equal to “the sum of one-half 
the tooth space angle and one-quarter the pitch angle of 
the gear,” or is this value taken empirically to be suit- 
able for the angle? What are these angles which make 
up this sum? Where are they measured? From Fig. 1 
they seem to spring from the pitch point of the teeth. 
One would expect them to be subtended at the center of 
the gear by arcs of the pitch circle and, without back- 
lash, “one-half the tooth space angle” should be equal to 
“one-quarter of the pitch angle of the gear.” 


THE “DESCRIBING CIRCLE” 

On the same page and below Fig. 1 he limits the 
“usable section” of the path of the point of contact by 
points “s and t”—“set by radii of the describing circle 
passing respectively through the center of the pinion 
and that which if prolonged would pass through the 
center of the internal gear,” apparently referring to the 
approximation to the path of the point of contact as 
“the describing circle.” It would appear from the con- 
struction of Fig. 1 that these limits, especially that for 
recess ¢t are well beyond any possible action of the teeth 
of the gears illustrated, and that the limitation of the 
length of the teeth by the intersection of the opposite 
faces would materially reduce this theoretical are of ac 
tion in the same manner, though in a lesser degree, that 
Mr. Trautschold states in the next column the theoreti- 
cally infinite recess action of the involute system is 
reduced. No doubt there is a considerable gain but a 
statement of the practical addendum of the system would 
seem of importance here that a true comparison of the 
amount of the recess actions might be made. 

The approach action is the same in magnitude as that 
which would be obtained with the involute system using 
a pressure angle equal to that at which the action com- 
mences in the Williams’ system. Whether a system 
that commences action with a large pressure angle and 
then decreases that angle is better in practice than one 
which maintains the pressure angle constant 
throughout the action is open to question. It may be 
remembered that the early advocates of the involute 
system had to contend with the claim that even the 148 
deg. pressure angle would make it undesirable as com- 
pared to the cycloidal system with a zero pressure angle 
at the pitch point. The fact that the pressure angle of 
the involute system is constant has been assigned as one 
of its prominent virtues in connection with high speeds 
and where vibrations need to be kept to a minimum, 
while a 20 deg. pressure angle is not considered a seri- 
ous obstacle at the present time. 

Referring again to the angle of the profile planes for 
the teeth of the internal gear, if, as seems to be stated, 
it is a function of the number of teeth so that new cut- 
ters are required for each change in the number of 
teeth, then the cost of making cutters would practically 
limit any saving in cost of cutting the gears to those 
cases where large numbers of duplicate gear combina- 
tions are not required, such as motor-truck drives. 
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Careless America Is Growing Less 
Careless 

The outstanding feature of an advance summary of 
mortality statistics for 1917 received by the National 
Safety Council, Chicago, from the Bureau of Census of 
the United States Department of Commerce is that we 
are growing more careful. Briefly, the summary in- 
dicates that as a result of the accident-prevention move- 
ment, the total of accidental deaths in the death-regis- 
tration area of continental United States during 1917 
was reduced approximately 6500 as compared to the 
previous year. 

The total number of deaths caused by accidents dur- 
ing 1917 as reported in the summary was 53,544 as 
against 60,072 during the previous year. Inasmuch as 
the death-registration area of the country takes in only 
70 per cent. of the population it is apparent from the 
report of the Census Bureau that more than 76,000 per- 
sons were killed in accidents throughout the United 
States in that year. 

The report received by the National Safety Council 
summarizes the causes of accidents as follows: 

“The greatest number of deaths charged to any one 
accidental cause, 11,114, or 14.8 per 100,000, is shown 
for falls. The rate for this cause varies but slightly 
from year to year. 

“Next to fal's, the greatest number of accidental 
deaths, 8649, or 11.5 per 100,000, resulted from railroad 
accidents and injuries. This rate is greater than the 
corresponding rates for 1914, 1915, and 1916 (10.7, 9.9, 
and 11.3, respectively) but is lower than that for any 
year from 1906—the first year for which deaths from 
this cause were reported separately—to 1913, inclusive. 

“Burns, excluding those received in conflagrations and 
in railroad, street car and automobile accidents, were re- 
sponsible for 6830 deaths, or 9.1 per 100,000. The death 
rate from burns was greater than that for the preceding 
year, 8 per 100,000, and was also greater than the rate 
fo any earlier year covered by the Bureau’s records, 
with the exception of 1907. 

“Deaths from automobile accidents and injuries in 
1917 totaled 6724, or 8.9 per 100,000 population. 

“Accidental drowning caused 5550 deaths, or 7.4 per 
100,000. This rate is considerably less than that for 
any preceding year since 1910, and is also decidedly 
below the average for the decade 1901-1910. 

“Mine accidents and injuries resulted in 2623 deaths, 
or 3.5 per 100,000. This rate is greater than the rates 
for the preceding three years and for 1912 but is lower 
than those for other recent years. 

“Deaths due to injuries by vehicles other than rail- 
road cars, street cars, and automobiles numbered 2326, 
or 3.1 per 100,000. The rate from this cause has de- 
clined somewhat during the past 10 years; probably be- 
cause of the decrease in the use of horse-drawn vehicles. 

“Deaths resulting from street-car accidents numbered 
2277, corresponding to a rate of 3 per 100,000. This 
rate is greater than those for the two years preceding 
and is the same as that for 1912, but is less than the 
rates for other recent years. 

“Machinery accidents caused 2112 deaths, or 2.8 per 
100,000, a rate materially greater than that for any pre- 
ceding year covered by the Bureau’s mortality records.” 

This last is undoubtedly due t» the large number of 
previously untrained workers employed during the war 
period. 






































September 11, 1919 


Let’s Go—Buy Equipment Now 
















Pigs 
— Mia, Tt 


re 





ee 


PRACTICAL MEN: 








Milling Operations on Adjustable 


Combination Pliers 


By J. V. HUNTER 
Western Editor Machinist 
The adjustable combination pliers which every auto- 
mobile owner and mechanic finds so useful about his 
machine are made in large quantities by the Reed Manu- 
facturing Co., Erie, Penn. The two milling operations 
which are here illustrated are of interest in showing 
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The next milling operation, Fig. 2, finishes the flat 


surface A on the outer end of the jaws, mills the pipe- 
holding section B, squares off the end C and grooves 
out the point D at the base of the jaw. The formed 


milling cutter # performs these respective operations 
at One pass. 

The special work-holding fixture F has been provided 
for clamping the forgings and holds six at a time. The 
parts are lined up in the work-holding fixture by means 
of the pin G, which passes through the jaws and through 














MILLING OPERATION ON FACES OF 


BBARING 
PLIER FORGINGS 


FIG. 1 


the methods employed for reducing to a minimum the 
labor involved in producing these parts. 

The parts of these pliers come as drop-forgings, and 
one of the first operations is to grind them smooth and 
uniform in size, removing all fins and forging marks. 
They are a placed in a drill jig, and the hole shown 
at A, Fig. 1, is drilled, this serving for a locating point 
in abet operations. The milling operation, Fig. 
1, is for producing a unifermly smooth surface on the 
inside faces of the joints where these are in contact. 

Nine of these forgings are mounted at a time in the 
fixture B, are lined up by dowel pins fitting into the 
holes A and clamped in place by the screws C and D. 
Two of these fixtures are provided so that the workman 
may be filling one while the other is passing through 
the milling operation. When the fixture has been filled 
it is put in the position as shown at EF, where it is 
held in the special fixture F’. 








FIG. 2. FIXTURE AND « rERS FOR FINISHING JAWS 
OF PLIERS 

the hole previcusly drilled in the forgings. This fixture 

has been provided with a quick-clamping device to 


facilitate the handling of the work. 


Determination of Form-Cutter Angle 


BY CLEVELAND C. SOPER 


summer we made a number of cutters s ir 
ched in Fig. 1, which were accurately ground 
and on which the 


The derivation of formulas for a 


Last 
to that sket 
to size all 
given were required. 


over computations here 


general case follows: 
The problem is to determine the initial angle to make 


on a form cutter so that when a given angle of rake 
is cut the resulting cutting edge will cut a specified 
angle. 

Fig. 1 is a sketch of the desired forming tool. This 
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FIG.2 























FIGs 1 AND °& 
Perspective view of tool 


FORM-CUTTING 
Fig. 2 Angl 


TOOL 


for grinding 


cutter is backed off with the clearance angle A, and 
our solution will take the angle to the right of the 
line EF, Fig. 2. The same solution can be applied 
the left side. C is the angle of rake and B the 
desired cutting angle. K is the angle formed by the 
top, the value of which we desire to obtain. To make 
the drawing clear the general proportions of the tool 
have been somewhat exaggerated. 
Reference to the figures will show that 
FH and FM are perpendicular to FE, which we will 


to 


call b. 
FH b tan B, and FM b tan C, and 
HJ b tan C tan A. 
Since LH FE, LJ FE HJ or 
LJ b b tan C tan A 
and 
. bhtan B . tan B 
tan A b — btan C tan’ A tan K l tan C tan A 


To find the normal angle on the side EJ, to mill the 
learance (or backing off): 

: x sin K 
Normal clearance angle ¢@ = tan — 


but in reference to the angle A 


% = z tan A 
f 


from which 
6 tan 


(tan A sin R). 
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Castellating Nuts on a Punch Press 
By SIMON ScoTT 


The drawing shows a set of tools for castellating 
nuts which can be used on almost any kind of punch 
It is a rapid producer, as it requires but one 
blow to complete the work, and the tools may be made 
for any size nut from ¢ in. up. 

The cutting is done from the inside and leaves no 
bur in the thread. The cutting parts of the blade are 
confined in the hole of the nut and are backed up by 
the tapered expanding-plug. The pressure on the plug, 
is balanced in all directions so that the tool 
really quite stocky. 

The nut to be castellated is set into the hexagon 
hole in the die, where it rests upon the knock-out plug, 
which in turn rests upon a hand-operated lever extend- 
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PRESS TOOLS FOR CASTELLATING NUTS 


ing from the front of the press, making it easy 
move the work. 


to re- 

When the press comes down, the cutting points of the 
blades enter the hole in the nut and the body of the 
tool stops against it. As the gate continues to advance 
the coil springs supporting the body are compressed, 
thus advancing the conical center plug against the 
beveled inner end of the cutting blades, forcing them 
outward and shearing the cutting edge through the walls 
of the nut. At present the nuts are fed by hand, but I 
am thinking of putting on a magazine feed to expedite 
production. 
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Caldwell Bill Passes House 


Machine Tools in Government possession will 
be available for technical education if 
the Senate takes similar action. 


Washington, D. C., Sept. 8.—The House of Representa- 
tives on Friday, Sept. 5, passed the Caldwell Bill, H. R. 3143, 
in the form which follows. ‘This is the first step toward 
accomplishing the proposal of the American Machinist, 
made in the issue of January 23, 1919, to foster the cause of 
technical education by making these tools available for edu- 
cational purposes. 





Be it enacted by the Senate and House of 
Representatives of the United States of America 
in Congress assembled, 


That the Secretary of War is hereby authorized, under 
such regulation as he may prescribe, to sell, at 10 per cent. 
of their cost, to trade, technical and public schools and unt- 
versities and other recognized educational institutions upon 
application in writing, such machine tools as are suitable 
for their use which are now owned by the United States and 
which are under the control of the War Department and 
which are not suited for Government purposes. The money 
realized upon this sale shall be turned into the Treasury of 
the United States: Provided, however, That in the event of 
any such material being offered for sale by such institutions 
without the consent in writing of the Secretary of War the 
title thereto shall revert to the United States. 
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Department of Aéronautics 


HE one thing that was brought out most forcibly 

by our participation in the great war was the 
vital necessity of specialization by officers and men. 
Had it not been for the wonderful aggregation of skilled 
engineers who were finally gathered in the various de- 
partments of the Army and Navy, we should have much 
less to be proud of than we now have. This is no re- 
flection on officers of the regular army and navy, but 
has been corroborated by them on many occasions. 

Our achievements in the aircraft field, much as the 
development in motor lines is to be commended, were 
not sufficient to warrant us in resting on our laurels. 
Aviation is far from being developed at the present time 
and we are again in danger of falling far behind the 
countries across the ocean. As in the case of ordnance 
and other activities necessarily following the limited 
personnel of the regular establishment, our accomplish- 
ments were largely due to the activities of engineers 
from civil life, specialists in their line, who were given 
the opportunity of working out new devices and 
methods. 

Many of these men are still sticking to the service in 
the hope that some way may be found to continue their 
work of development in this line. Their experience, 
however, convinces them that this can only be done by 
having a Department of Aéronautics, not controlled by 
either the army or the navy, but of course working in 
Such a department would 
volunteer- 


close coéperation with both. 


be largely made up of civilian or at least 
army personnel, as this is a place where only specialists 
Any other course, such as 
is proposed by the general staff, kills any development 


and puts us back where we were before the war. 


can do justice to the service. 


We all appreciate fully the accomplishments of the 


in developing its aircraft, both by encouraging 


navy 

private builders and at its own factory at the Phila- 
delphia Navy Yard. To these activities we owe the 
NC-4 and other achievements. But aéronautics are 


larger than either the army or the navy and deserve a 
separate department for its development. 

There is a story told of a group of ignorant revolu- 
tionists who deposed the head surgeon of a hospital and 
made him change places with the man who scrubbed the 
The result was naturally bad for the patients and 
Yet the plan 
of the highly intelligent general staff is almost identical. 
It ignores the value of special training and is going 
back to the old transferring from 
artillery to aviation or to other branches of which they 
are equally ignorant—this presumably on the theory 
that the uniform endows man with universal knowl- 
edge which, unfortunately, does not seem to work out 


floor. 


is cited as a horrible example from Russia. 


‘o 


method of officers 


in practice. 

We need a department of aéronautics very badly un- 
less we are willing to again follow, instead of lead, the 
procession in aircraft development. This department 
should not be dominated by either the army or navy, but 


made a special study of this new 
science. With such a department run in a business- 
like manner, the personnel which still remains can be 
counted on to stick and go on with their work. But un- 
less this is done, there is every indication that there 
will be wholesale resignations as soon as it is definitely 
decided that there is no hope for a real department. 

It is to be hoped that Congress will realize the im- 
portance of this werk in time to take the necessary 
steps for its accomplishment. We can ill afford to lose 
the specialized personnel which has stuck to the work in 
the hope that it might be developed along sane lines. 


by men who have 


Two Dreams Rudely Shattered 


WO widely different dreams were shattered with 
pore rudeness last week. One was a statement that 
the New York section of the American Federation of 
Labor had put itself on record in favor of suspending 
strikes for six months until the cost of living could be 
brought down through increased production. This 
news, so encouraging to the consumér who has had to 
bear in the form of high prices the cost of these 
hundreds of strikes, no matter whith side won, was 
emphatically contradicted by labor leaders who declared 
that labor would not even temporarily concede this right. 

The other dream that fell te the ground in equally 
small pieces, was that the Government arsenals had 
adopted the Soviet system of management. It was 
stated that the Rock Island Arsenal in its harness de- 
partment had demonstrated the feasibility and profit- 
ableness of employee ownership such as advocated by 
Mr. Plumb. Secretary Baker and Major-General C. C. 
Williams, however, shattered this dream and stated that 
the commanding officer at Rock Island is in full 
charge of that institution as he ever was. 


as 


Profiteering Through Increased 
Purchasing Power 


HE Reconstruction Research Division of the United 
I oats Council of National Defer se has transmitted 
to the President and members of Congress, a report on 
the concomitants of the high cost of living. Briefly, it 
finds that the H. C. L. is primarily due to curtailment in 
production; to the hoarding of storage foods; to profi- 
teering, conscious and unconscious, and to the inflation 
of circulating credit. The report very carefully points 
out the fallacy of the belief that a raise in wages or 
income under present conditions should alone increase 
an individual’s standard of living. It states that the 
public does not readily realize that an increase in its 
own income is a cause of profiteering, but that it should 
be clear that increased purchasing power derived from 
reduced service is the very essence of profiteering. It 
is possible on no other basis than the deprivation of 
others, while a general improvement of real income is 
possible on no other basis than increased production or 
improved distribution. 
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Winterhoff Draw Bench 


The draw bench shown is made by the Winterhoff 
Tool and Machine Co., Elkhart, Ind. The carriage runs 
on heavy guides, and a safety trip is provided which 
will stop the carriage at any desired place. The use 

















WINTERHOFF DRAW 


Maximum diameter of tubes handled, 3 in 
floor space, 4 x 8 ft.; weight 


BENCH 


drawing stroke, 5 ft 


2000 Ib 


of the guides shown keeps the carriage in correct rela- 
tion to the drawhead at all times, thus eliminating any 
tendency to produce waviness in the tubing being drawn. 
The chain is of the standard roller-link type, with a 
capacity of fifteen tons. The back gear ratio is 150 to 1. 


Cincinnati 28-Inch Severe-Duty Lathe 


In Fig. i is shown a general view of the 28-in. 
“severe duty” lathe built by the Cincinnati Lathe and 
Tool Co., Cincinnati, Ohio. This machine is a larger 
edition of the 15- and 16-in. lathes manufactured by 
the same company for the last 15 years and includes 
the same features. Designed for heavy duty, the con- 
struction is neither complicated nor wuch as to make 
the parts cumbersome to handle. Fig. 2 the 
sliding double back gears from the rear. 


shows 























FIG. 1. CINCINNATI SEVERE-DUTY LATHE 

Front bearing, 43 in, x 7} 1m.; back bearing, 3g tn. x 5% in.; 
width _of belt, 54 in.; hole through spindle, 24 In., cutting too! 
size, £ in. x 13 in.; diameter nose of spindle, 4 in.; diameter of 
tailstock spindle, 3g in.; length of carriage bearing on bed, 36 


in.; ratio of back geurs, 124 and 38 to 1; diameter of counts 


28-IN 


shaft pulleys. 16 in. x 54 in.; speed of countershaft, 185 to 
r.p.m.; lengths of bed, 10 ft. to 30 ft.; distar between cent 
10-ft. bed, 60 in.: weight (net) 10-ft. lathe, 7100 Ib.: wei 1 
extra 2 ft., 520 Ib. 

The bed is 18} in. in depth and 23: in. wide and 


is heavily braced with box-section girders to minimize 
Bed lengths from 10 to 30 ft. can 
each size being 2 ft. longer than the 
preceding one. The cabinet legs are provided with two 
screws in the center of each so that each end may be 
regulated to make the bed perfectly true. This arrange- 
ment makes wedges unnecessary. 

The equipment supplied with the lathe includes the 


twisting strains. 
be supplied, 
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cabinet legs, a box-tvpe apron, a cnasing dial, an auto-- 


matic stop, plain or compound rest, large and small 
faceplates, a steadyrest, a self-oiling two-speed friction 
pulley countershaft, a quick-change gear box giving 
a wide range of threads and feeds and the necessary 
wrenches. 

The following extra equipment can be furnished: 
turrets on carriage or bed, oil pan and pump, taper, 
relieving and draw-in attachments, chucks, ete. This 
machine may also be obtained with geared head for belt 


or motor drive. 


Nestor Quick-Acting Swivel Base Vise 

The vise shown is made by the Nestor Manufacturing 
Co., 40 West 13th St., New York City, for use on 
milling or drilling machines. It is made with a gradu- 
ated swivel base which gives it obvious advantages over 
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NESTOR QUICK-ACTING SWIVEL BASE VISE 
the plain type which the company had previously manu- 
factured. The construction of the adjusting screw 
makes secure clamping easy. and certain. The vise is 
adjusted from minimum to maximum capacity by a few 
of the screw. The vise jaws are hardened and 
The vise is made in four sizes of 24, 4, 6 and 


turns 
ground. 
9 in. capacity. 


“Little Giant” Air Drill Changes 


The Chicago Pneumatic Tool Co., Chicago, Il, has 
recently announced a number of changes in the internal 
mechanism of its Little Giant air drill. Fig. 1 shows the 
latest model. Fig. 2 shows the improved crankshaft and 
bearings. The crankshaft is made of special heat- 
treated steel, and it is supported by annular ball bear- 
ings at three points. . The pinion teeth are of the stub 
type, which insures strength with a minimum amount 

















FIG. 1. LATEST MODEL OF LITTLE GIANT AIR DRILL 
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FiG. 2. THE CRANKSHAFT AND BEARINGS 
of friction. It will be noted that ball bearings are 
placed on each side of the pinion, preventing any ten- 
dency to spring the shaft in operation. 

Fig. 3 shows the toggles and pistons used in all sizes 
of these drilling machines. The connecting-rods have 


a ball-and-socket bearing in the pistons, preventing side 

















FIG. 3. THE TOGGLES AND PISTONS 

strain and undue wear on the cylinder walls. The 
crankpin bearings are of replaceable bronze, thus avoid- 
ing the destruction of the entire toggle when undue 
wear or cutting occurs, which may result from im- 
proper lubrication. The pistons are of one piece, hard- 
ened and ground. The heat-treatment which they under- 


go insures the maintenance of their shape in service. 


Wisconsin All Gear-Driven Drilling 
Machine 


The Dauber-Kratsch Co., Oshkosh, Wis., has lately 
added a new member to its line of Wisconsin upright 
drilling machines. This is the all gear-driven, 20-in., 
upright drilling machine shown in the illustration. The 
geared-head, single-pulley drive consists of four pairs 
of semi-steel and raw-hide gears which are engaged 
and disengaged through friction clutches by means of 
operating lever on the left-hand side of the 

No sliding gears are employed in the gear 
the speeds may be changed without shock or 
single movement of the clutch lever, while the 
is running at full speed. The clutch gears are 
on roller bearings and the end bearings of 
the gear shaft are bronze bushed and lubricated from 
outside by means of oil cups. The drive from gear box 
to spindie is through a pair of bevel gears. 

A heavy column is employed and is reinforced by the 
straight-back strut which supports the back end of the 


a single 
machine. 
box and 
jar by a 
machine 
mounted 
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gear oox and relieves the column from bending stress 
induced by the pressure of the drill. The lower cylin- 
drical end of the column which carries the table support 
is ground to finish. The table support is made in box 
section for rigidity and is clamped to the column by a 
single clamping screw. 

The center hole in the table lines up with the drill 
spindle so that a boring bar may be used in the spindle 
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WISCONSIN ALL GEAR-DRIVEN UPRIGHT DRILLING 
MACHINE 

Drill to center of circle, 203 in.; spindle movement, 8 in.; 
maximum distance spindle to base, 41} in.; maximum distance 
spindle to table, 29 in.; minimum distance spindle to base, 263 
in.; movement of sliding head, 7 in.: diameter of table, Ys 
Morse taper hole in spindle, No. 4; total height to top of spindl 
83 in.; floor space, 18 x 40 in.; working surface of base, 18 x 19 
in.: drive pulley, 10 x 3} in.; four single speeds with ngle 
pulley drive; four feed changes for eacl pindle speed, O04 
in., 0.9010 in., 0.018 in., 0.025 in.; net weight, 1000 Ib 


if desired for boring large holes. The elevating screw 


charge can be easily increased. 





for raising and lowering the table is placed in the back 
of the machine so that the table may be swung at 
right angles entirely out of the way of the column on 
either side for drilling work on the base. Both the 
table and the base are provided with large troughs for 
taking care of the coolant. 


The machine is equipped with a sliding head and 


all geared power feed and also has a handwheel feed 
and large pilot wheel for quick return of the spindle or 
for sensitive feed for 


small drills. Balance weights 
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for both the spindle and the sliding head are placed 
between the column and the back strut and the slide 
on guides. The machine has four changes of feed for 
each spindle speed. If desired, a two-speed friction 
countershaft may be furnished, and also a tapping 
attachment. The spindle has an automatic stop which 
may be set for any depth of hole required. 


“Fulflo” Reversing Pump 


The Fulflo Pump Co., Blanchester, Ohio, has just 
placed on the market the reversing centrifugal pump 
illustrated. Its design includes the prime-retaining, 
non-clogging features of the other pumps of this line 
with the reversing feature in addition. 

The ability to reverse the flow of water or coolant 
through the pump is obtained through the design of 

















‘FULFLO” REVERSING CENTRIFUGAL PUMP 
the impeller blades and the introduction of a vronze 
deflecting gate in the discharge passage. As both open- 
ngs are at the top of the pump it is always primed 
and will immediately start the flow of the liquid in 
either direction depending on the direction of rotation 
of the driving pulley. 

The pad for mounting the pump is detachable and 
in any one of three positions at 90 


may be located 


deg. to each other. It is fastened by two flush-head 
screws. 

As regularly furnished with j-in. pipe, the pump 
has a capacity of 15 gal. per minute with a 15-in. 


suction lift against a 4-ft. head at a pulley speed of 
150 r.p.m. When equipped with l-in. piping the dis- 
Variation of the pulley 


speed naturally varies the output of the pump. 


Winterhoff Seam Planishing Machine 

The machine illustrated is made by the Winterhoff 
Tool and Machine Co., Elkhart, Ind. It was originally 
designed for rolling brazed seams in band instrument 
factories, but may be used for a wide range of work. 
In use, the work is placed in the machine, seam up, 


on a hardened-steel mandrel. The roll may be either 








AMERICAN 


























WINTERHOFI 


of table, 8 x 71 in.; rate 
length of stroke, 71 in.; floor space 


SEAM PLANISHING MACHINE 


of table travel, 6 ft. per minute; 
, 2x 6 ft.; weight, 1800 lb. 


flat or concave faced. This roll is adjusted by means 
of a handwheel that operates three gears on the elevat- 
ing screws. The collar on the handwheel is graduated 
in thousandths. By adjusting the roll, the brazed seam 
may be rolled down to the same thickness as the sheet. 
The work is carried under the roll by the traveling 
table of the machine which moves at a speed of six 
feet per minute. This table is driven by means of back 
gearing which meshes with a rack under it, and it is 
reversed by hand at the end of the stroke. 


McCabe Sliding-Head Lathe 


The J. J. McCabe Lathe and Machinery Corpora- 
tion, 149 Broadway, New York City, is ready to place 
on the market the sliding-head lathe built for them by 
the American and British Manufacturing Co., of Provi- 
dence, under the Needham patents. The original 
Needham lathe was described in the American Ma- 
chinist, Mar. 28, 1918. The new machine uses the same 
principle of dropped rear V to increase its swing from 
24 to 40 in. and the apron design and quick-change- 
feed gearing unchanged. The main 


are practically 








L — 
McCABE SLIDING-HEAD LATHE 

Maximum swing, 40 in wing over carriage, 164 in.; length 

of bed, 1 tt + in n ximun distance between centers fl . 

a tailstock spindle travel, 14 ir highest gear ratio, 625 to 

1 speed char in geared head, 12; number of feed changes, 


42: weight, 1: lb 
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difference between the two, lies in the substitution of 
a geared head for the four-step cone. The main driv- 
ing shaft carries four gears. These gears are locked 
to the shaft by individual clutches of the sliding- 
cone type with spring plungers which make the engage- 
ment positive after the friction surfaces have picked 
up the load. Four direct drive speeds are thus obtained 
and four more may be secured by throwing in the 
back gearing. In addition, four other speeds are pos- 
sible through the use of the internal gear on the face- 
plate. The dog clutch in the back gear shaft is 
disengaged when the faceplate pinion is slid into mesh. 
The gear-box cover is heavily ribbed and a part of the 
top surface is finished to accommodate an electric motor, 
if individual motor drive is desired. 

The cross-slide has a detachable back brace which 
can be removed when the full swing of the lathe is 
needed, the forward part resting solidly on the front V 
and the vertical-faced guide on the bed. A shorter 
crossfeed screw is furnished to be used when the back 
brace is removed. The apron has a readily detachable 
cover which permits the gears to be removed. 


Program of National Safety Council 


(HOTEL STATLER, CLEVELAND, OHIO, OcT. 2, 3, 4.) 

The officers are: Chairman, J. A. Cartel, director of 
safety, Carnegie Steel Co., Pittsburgh, Penn.; vice chair- 
man, Homer J. Weeks, American Steel and Wire Co., Cleve- 
land, Ohio; secretary, W. E. Watters, National Malleable 
Castings Co., Melrose Park, III. 

The papers and discussions follow: 

“Accident Prevention in a Malleable Iron Foundry,” H. 
L. Church, Rockford Malleable Iron Works, Rockford, III. 

“The Personal Element in a Safety Program for the 
Foundry,” M. F. Grantland, Marion Croy Iron Foundry, 
Marion, Ind. 

“Consider the Crane,” C. C. Rausch, assistant director, 
Safety Institute of America, New York City. 

Discussion: O. J. Lewis, McKinney Steel Co., Cleveland. 

“New Ways to Put Safety Across in a Steel Plant,” H. P. 
Hoyne, United Alloy Steel Corp., Canton, Ohio. 

Discussion: H. W. Darr, Cambria Steel Co., Johnstown. 

Practical demonstration of investigating accidents—Court 
of Inquiry staged by H. J. Weeks, with employees of Ameri- 
can Steel and Wire Co. 

“How the Foremen Cut Lost-Time Accidents,” James F. 
Belford, acting secretary of labor, safety and welfare, 
American Smelting and Refining Co., New York City. 

Discussion: E. E. Judd, American Smelting and Refining 
Co., Omaha, Neb. 

“Humanizing a Steel Plant,” Philip Strommel, superin- 
tendent Hot Mills, National Enameling and Stamping Co., 
Granite City, IIl. 

Discussion: Raymond G. Adair, American Rolling Mills 
Co., Middletown, Ohio. 

Practical Demonstration of Welding and Cutting, J. 
Schleicher, the Alexander Milburn Co., Baltimore, Md. (All 
present to have welding goggles furnished by various manu- 
facturers.) 


An Automatic Blueprint Washer 


The article under the above title which appeared on 
page 653, Vol. 50, describes a device shown in the book, 
Modern Machine Shop Construction, Equipment and 
Management, by Oscar E. Perrigo, copyrighted in 1906 
and in 1917. The wording of the article is almost an 
exact copy of that in Mr. Perrigo’s book, while the 
drawing differs only in being made in perspective, which 
was done in this office from a sketch furnished by the 
contributor of the article. 
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The German Machine-Tool Industry During 


T THE outbreak of 


and After the War 


something like the pre-war 


the war, under the standard. But they could 
first impression of not fight very long against 
the world-wide catastro- SPECIAL CORRESPONDENCE the poor supply and still 
phy numerous machine-tool poorer workmanship. They 


firms were prepared to let 


What did war do to German machine tools? 
This article, written by a prominent German 


were not proud of the tools 


down their shutters. In s they turned out and I met 
three months an activity engineer, answers that question and also indi-  » yymber who were open] 
commenced, which devel- cates what will happen to German machine-tool ashamed of them. 

oped into truly gigantic plants, now that peace is declared. The shops equipped with 


dimensions, and which will 


such tools were in contin- 





ever be unparalleled in the 

history of the industry. The shops were employed to 
their utmost capacity. They soon began to build or 
improvise extensions and to delegate parts of their 
work to outside shops. New firms were springing up 
right and left and existing less-favored 
branches of engineering devoted themselves to machine- 
tool making. Every available tool in the country, re- 
gardless of age and condition, was hunted up and put to 
work; the shops in occupied territories were swept 
clean of tools; Sweden, Switzerland, Holland and Den- 
mark were ransacked for old machinery and pursuaded 
to build new ones at, for countries, a terrific 
pace. Still the German demand for machine tools was 
never quite filled. Only the engine lathe, which was 
the center of the first big rush, showed signs of slack- 
ening toward the end. The demand for hich-class ma- 
chinery such as universal milling machines and grind- 
ing machines, radials and boring mills, which had a 
quiet market at first, were later on the leaders in the 
general turmoil. Automatics and turret lathes found a 
constant and ever-increasing demand. 

Prices soon commenced to rise, slowly at first, then in 
leaps and bounds. Lathes soon reached the “one mark 
per kioleram” standard. The others followed at a slower 
and steadier pace. The upward tendency of prices pre- 
vailed during the whole war. At the finish, prices had 
arrived at three to four times the peace average. De- 
livery got slower in the same proportion; 12 to 18 
months delivery time for high-class machinery was 
commonly required, although orders were rushed 
through the shops at the highest possible pressure. 

Under all this stress, not one firm had time to think 
of new designs, improvements, even adaptations to 
single purposes, not to speak of carrying them out. 
New members of the industry restricted their ambition 
to copying some standard design. Mechanical duplica- 
tion, which was not even stopped to simplify the design, 
like leaving out the lead screw in roughing lathes, never 
meant for screw cutting, was the general trend of 
affairs. Every deviation from the beaten track of manu- 
facturing was avoided. The tools built at the end of 
the war were exactly like those at the beginning. The 
four years of war experiences left no traces in their 
design. 

This, however, cannot be said of quality. The latter 
deteriorated, at first slowly and later on rapidly. Skiiled 
workmen had to be replaced by untrained hands, often 
juveniles and girls; casting and other material became 
poorer, brass and bronze were substituted by undefin- 
able alloys, high-grade steel by low-grade, etc. Change 
gears of cast iron were found everywhere on machinery 
of cheap make. Firms with reputations to lose tried 
to stem the tide for as long as they could and keep up 


works of 


those 


uous predicaments. T h e 
equipment they started with was soon put out of busi- 
ness by the first inrush of “raw” hands, or 

welded that its own makers would not recognize 
it. New machinery could not on its own merits stand 
The life of a tool, formerly 
owner! 


so patched 


and 


up to such wear and tear. 
carefully estimated at 20 by German 
sank down in general estimation to 3, 2 and 1 4 
until toward the end no maker would grant a guarantee 
and none was asked. 

It must, however, not be supposed that this state of 
affairs equalized the various makes as far as workman- 
The decline of quality appeared in 
all possible variations, the lowest one being of a decided 
makeshift kind. Some makes still ranked rather highly, 
athough they could not pre-war 
standard. After the demand had lost 
osity, users as well as the trade centere 
on high-class makes and willingly accepted the incon- 
venience of long delivery time in exchange for a fairly 
reliable tool. In fact it can be said that the war tim 
helped more to make discrimination between high-class 
and staple tools popular than all the endeavors of the 
sales forces had done previously. People who formerly 
regarded the price of a tool as the decisive factor turned 
in the course of time to the “best to be had” rule. The 
trade in its turn, knowing that the war would not last 
forever, were careful not to be left with a 
stock of machinery, which they knew would be un- 
salable in normal times, was placing orders in the second 
half of the war mostly with known makers, even for 
far ahead delivery. A number of them, however, got 
stranded, as even the high-class makes were unsalable 
immediately after the end of the war and some of them, 
among them old established firms well-known in Amer- 
ica, got in touch with The wise and 
cautious ones went out of business, or nearly so, long 
before the crucial times came. 


years 


ship is concerned. 


compare wi their 
its first impetu- 
1 
4 


their attention 


stranded 


close disaster. 


AMERICAN MACHINERY 


When the war broke out, the wholesale houses, carry- 


ing American machinery, were completely cleaned out 


of it. Schuchardt & Schutte’s entire stock was taken 
in truck loads to the great ordnance and ammunition 
works in Spandau. Endeavors were made to get fresh 


supplies and people went to some considerable trouble 
for it, but it was complained that no hand was extended 
on the other side. Still a number of machines 
actually coming in via Italian, Dutch, Danish, Swedish, 
and some even via English ports. The latter proved the 
safest and even quickest way for a long time. It was 
found out by the mistake of some American shipper who 


were 


sent a consignment of automatics to Hull, England, for 
transshipment to Sweden. This shipment, soon followed 
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authori- 


by others, passed the vigilance of the British 
hold out 


ties. But, of course, this little ruse did not 
forever and when, after the Italians entered into the 
war, the convenient port of Genoa was lost and the 
blockade sharpened; the importation of American ma- 
chinery stopped completely. Consequently, there grew 
a large demand for American tools not manufactured in 
Germany. Such tools, second-hand and out of repair, 
fetched enormous prices. A manufacturer once offered, 
to my knowledge, 35,000 marks for a Gleason gear-shap- 
ing machine No. 2, when a mark was still a mark or 
nearly so. He went up to 40,000 marks and 50,000 
marks without finding anyone willing to part with his 
machine. Fancy prices were asked and paid for Acme 
and Cleveland automatics, Brown & Sharpe gear-cutting 
machines, broaching machines, radials, Norton uni- 
versal grinding machines, Hendey-Norton lathes and 
American “gen- 

German ma- 


numerous other American specialties. 
erals” were classed with high-grade 
chinery. 
PRESENT SITUATION 

All this thriving and exceedingly profitable business 
stopped almost with the stroke of the clock, when on 
Nov. 9, 1918, Germany was shaken by the greatest 
political earthquake in her history. Of course, the 
first impulse of every business man was to retrench in 
his shell. Breaking up, winding up, countermanding 
orders, etc. were the immediate consequences. It took 
many months until the works found the spirit to adjust 
The labor unrest set in and 
has not ceased vet, although the conditions are “solidi- 
The “revolutionary energy” of the 
spent itself, and the present government 
seems to have the well in hand. The 
plover’s confidence is rising and forces are at work to 
recover the ground lost to the employees, or part of it. 

The propaganda carried on to this end, working on 
the feelings of the population, showing the national 
industry in danger, is rather misleading to outsiders 


themselves to peace work. 


fied”’ considerably. 
masses has 


situation em- 


as it is using boundless exaggerations. The high 
wages for instance are surely such an exaggeration, 
is such wages are paid in money which has barely 
a third of its former value. A trained lathe hand 
for instance, who gets an average of 2.50 marks 
per hour, receives only the equivalent of 50 cents. 
More serious, however, is the abolishment of piece work 
and the inefficiency of the workmen. It is commonly 


stated on trustworthy authority, that the workman’s 
output is only a third of what 

Little is to be noticed of a larger 
workmen in the The 
ganization is at present only a remote possibility. There 


it used to be 
the 


or- 


influence of 


shops. democratic factory 


not much wisdom in the German employers’ attitude. 
The human factor in his dealings with the workman is 
missing. He has never been a good manager of men. 
He only understands iron rule and discipline. When 
the first fails and the latter is wantirg, he is out of his 
bearings. Consequently, he is wasting his energy, be- 
sides valuable time, in continuous fights, where he could, 
with a bit of good-natured diplomacy work wonders. It 
is true that the German manufacturer has lost a large 
part of the profits made during war time (at least that 
is what he is saying) and he is not making money now. 
make things balance better by reduc- 
an understanding 
The fact is 


He is trying to 
ing the wages and not by coming to 
with the men to increase the production. 
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that employers and employees are two hostile forces 
and will be, long after open fights between them have 
ceased to be an every-day occurrence. That state will 
last until both parties see that it is best for either of 
them to combine forces, but this goal is far away. It 
must be said, however, that, judging between the atti- 
tude of the employer and that of the men, the first 
is the greater obstacle of the two. 


BUILDING Up PEACE BUSINESS 


Under such conditions it is not to be wondered at 
that the German machihe-tool industry has not de- 
veloped yet much creative power, neither in the draft- 
ing room and the shop nor in the sales department. 
During the war, progress in the first direction was nil 
and a sales department in the common sense of the 
word did not exist. All that was needed was to book 
orders as quick as they were received and push aside 
Travelers were superfluous 
and agents considered an encumbrance. Traders were 
not treated well by the manufacturers. They had to 
stand back before the user’s orders and had to fight for 
delivery of their machines. When at the end of the war 
the user withdrew an avalanche of delivery was coming 
down on the trader. They are not on cordial terms with 
the manufacturer now. Export connections have rested 
completely since five years. The threads have dropped 
and it is feared many are broken. 

During the war no new machines were put on the 
market, except maybe such designed for war purposes 
only; attention was however directed in almost every 
shop to appear on the market with a new machine after 
the war and this attention naturally led the way to 
such types of machinery which were much in demand 
but not manufactured in the country. As these types 
were few and not enough to go around, it is not sur- 
prising that the same popular American design has 
been adopted for manufacture by more than one firm. 
The surprise was all on the side of the maker who, 
after very careful and secretly conducted preparations, 
found his novelty encountered by various doubles and 
his carefully nursed hopes of a new profitable line 
shattered. Thus the Gridley automatic has been taken 
up by no less than seven firms. which is very flattering 


the excess of inquiries. 


for this Gridley, but not so for the business acumen 
of its new makers. This is only one instance of the 
duplicity or rather multiplicity of events. Designers 
with ideas of their own are not entirely absent. They 


are, however, oftener found outside the shops rather 
than inside and have found it profitable to remain there. 
Their designs are made in some shop, while the author 
is handling the sale. All in all, the German machine 
tools are much the same as they were before the war. 


FOREIGN COMPETITION 


Much speculation is going on as to probable amount 
of American competition which will be ecountered in 
the near future. The German machine-tool industry 
is with one-half of its production an export industry; 
the other half used to be consumed by the home market. 
Both home and foreign market are considered a very 
questionable quantity now. It had been hoped that the 
home market at least would open itself widely to the 
industry after the war, considering the number of run- 
down tools that have to be repiaced. It was taken for 
granted that the manufacturers would on the strength 
of their vast war profits have such large views that 
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they would put most of their equipment on the scrap 
heap. This expectation was, however, rather prema- 
ture. Subsequent losses have destroyed the hoped-for 
large ideas if such existed and instead of scrapping, 
manufacturers are busily repairing, what can be re- 
paired. Besides, a number of shops founded for war 
purposes have gone out of business and their equip- 
ment is flooding the second-hand machinery market. It 
is feared, therefore, that the home market will be seri- 
ously blocked by second-hand machinery. Besides, the 
trading houses are carrying large stocks. These condi- 
tions, however, apply only to standard machines of 
medium quality. 


HIGH-CLASS MACHINERY IN DEMAND 


High-class machinery is very much in demand, which 
is increasing steadily, keeping step with awakening 
business activity. In this respect American competi- 
tion is quite expected in the country. Especially Amer- 
ican novelties, improvements, specialties and new single- 
purpose machines are looked upon with some anxiety. 
The only protection against them, it is felt, is the low 
exchange, which, however, will not affect the interest in 
machines not manufactured in the country. Quite a 
number of trading firms are preparing to take up a 
number of American lines and one at least of them has 
sent an emissary to the States quite a while ago. Im- 
port licenses are granted if based on credit. The buyer 
deposits the cash price in German money or collaterals 
in some bank to the credit of the foreign seller, who on 
his part must be willing to defer cash payment for two 
or three years. It is expected that banking arrange- 
ments will allow the seller to draw on these deposits 
in his own country. He will, besides, have the benefit 
of any improvement of the rate of exchange. 

This, however, does not apply to standard machines. 
They would at the present low value of German money 
not find a buyer, nor would they easily get an import 
license. 

GLOOMY VIEWS OF EXPORT MARKET 


If the home market does not offer a very rosy out- 
look, the toolmakers entertain decidedly gloomy views 
of the export market. It must be understood that the 
capacity of the industry has largely grown during the 
war. The output of which the industry is now capable 
has been estimated on reliable information at two or 
three billions of marks. The home market cannot con- 
sume this output. A large part of it, maybe more than 
half, has to be exported. The best foreign customers of 
German tools were, before the war, Russia, Austria, and 
England and France. Of these four countries England 
and Austria are not counted upon. Russia, however, 
may soon surprise the world as a good market and 
France will require a large number of tools by way of 
reparation. The same applies to Belgium. This is the 
one hope shedding a little light on the situation. The 
other is. the low exchange which should make German 
tools attractive to foreign buyers. This deterioration 
of German money reduced German prices of tools to 
the pre-war average or nearly that and it is expected 
that no foreign competitor can sell on the same level. 
The situation would, however, be very serious to the 
industry if the German money were helped up by finan- 
cial manipulations. Such a possibility is rather feared 
in manufacturing circles. In this case not even the 
home market could be protected properly, as it is sup- 
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posed that Germany cannot afford to impose a protective 
tariff against manufactured goods, seeing in what need 
she is in the matter of raw materials. The foreign 
market would then surely be barred as long as the self- 
cost prices have not adjusted themselves to the higher 
value of money. Much ground, it is feared, would be 
lost in the intervening time. 

Considering all these circumstances it is not surpris- 
ing that rather pessimistic views are prevailing. Such 
views find expression in the astonishing announcement 
of a number of firms who, like Reinecker, Maschin- 
enfabrik Oberschéneweide (formerly German Niles 
Works) and Zimmermann Works, which hold a very 
high rank in industry, that they are preparing to close 
their shops and put their property on the market. Such 
announcements, although indicating beyond doubt some 
considerable depression of feelings, should, however, 
not be taken too seriously as much fencing with the 
labor question is behind them. 


INTERNATIONALIZING GERMAN INDUSTRY 


There are, however, quite a number of genuine offers 
of sale on the market and these besides some “beneath 
the surface” negotiations and queer goings on at the 
stock market are the forerunners of quite a sensational 
movement. Foreign buyers represented by very ob- 
vious intermediaries have appeared and are investing 
heavily in German industrial shares. They find much 
encouragement by German owners and by the industry 
as a whole. Individual owners are only too glad in 
many cases to retire from business with the sale pro- 
ceeds safely deposited in a neutral country far out of 
the reach of taxation and the industry itself is arguing 
that the internationalizing of the German industry is 
the best safeguard against its nationalization. Even 
if the latter is now far away, such a development would 
nip any attempts in the bud. 

On the cther hand the low value of the Germam money 
makes German factories attractive sales objects as they 
can be acquired now at less than a third of their in- 
ternational value. It is expected too that foreign man- 
agement would cope much better and quicker with the 
labor difficulties and that it would find an opener market 
of supplies and for the sale of the goods. Foreign 
buyers therefore do not find any difficulty in negotiating 
for the purchase of whole and part interests in works 
which have so far been the pride of German industry. 
The sale of Krupp’s branch establishment in Munich 
to an American concern has already been reported with- 
out contradiction. Some iron and steel works in the 
Rhineland and Silesia are, as the rumor goes, practi- 
cally bought up by foreign capitalists. It is expected 
that some surprises are awaiting the manufacturing 
world when the enemy trading acts are abolished in 
the various countries. 


THE PUBLIC FEELING 


The public feeling toward this astonishing develop- 
ment is characterized by complete indifference, even 
mingled with relief. The latter is composed of so 
many conflicting emotions that only the fact may be 
recorded. It indicates, however, that the German na- 
tional front of business is broken, just as the military 
front was. The military invasion feared by many Ger- 
mans and later on hoped for by not a few has been 
averted, but the peaceful invasion seems to become a 
fact. 
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R. CONSUMER: 


E MEAN real friends, not the new 

political friends who have rushed 

up to grasp your hand because at 
last you have gotten your name in the papers. 
If you have and have had any real friends 
who are and have been working for you, you 
want to know who they are, how long they 
have been at work, and what they have done. 
So that if you find they are really working 
for your interest, you can shout “More power 
to you!” 


One hundred million Americans are singing 
the Anvil Chorus. Put your ear to the ground 
and you will hear it plainly. The first stanza, 
repeated three times, is 


We Want More Wages! 


About ten million people are singing that 
stanza. Then comes another line, sung mostly 
by the professional leaders of organized labor, 


We Want Shorter Hours! 


Then comes a great booming swell of sound 
from the united voices of a hundred million 
people giving back the response— 


We Want Lower Prices! 


And then comes one single voice—the sad 
soprano voice of the war-torn world— 


We Need More Production! 


In Washington, several hundred legislators, 
ears to the ground, are having the hardest 
kind of work trying to beat time to all of 
these lines at once, especially that sung by 
the hundred million! 


But nobody, you say, seems to be paying 
much heed to the sad soprano. Nobody ex- 
cept those iriends of yours, Mr. Consumer. 
They’ve had their coats off for forty years 
working for more production, higher wages, 
lower prices and shorter hours—working 
for you. 


And you’ve never given them a thought! 








HE following is a statement to the 

American public of the importance 
and responsibility of the builders of ma- 
chinery and machine tools in solving the 
great problem that confronts us. It ap- 
peared as a full page advertisement in the 
leading American newspapers of Sept. 9, 














Up to 1914, when war put the world out of 
joint and wages and costs began their mad 
game of leap-frog uphill, your friends were 
winning your battle. Your day’s work in 
1914 bought you more bread, more shirts, 
more typewriters, more automobiles, more 
everything, than your day’s work would buy 
you in 1904. 


Wages increased during these ten years, 
hours of labor decreased, costs of commodi- 
ties lessened because your friends increased 
the world’s rate of production. 


Did they do this by driving the workers 
harder? No! They did it by lightening the 
physical and mental labor of the world! 


These miracle-working friends of yours, Mr. 
Consumer, are the builders of improved ma- 
chinery—the makers and users of machine 
tools—the production boosters. 


Stop a minute and consider this: 


What and what alone can bring to the labor 
of the world shorter hours, without penaliz- 
ing the consumer? 


Improved Machinery 


What and what alone can bring to labor a 
greater return for work done, call this wages, 
profits or what you will? 


Improved Machinery 
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Have you any friends’ 








and is a part of the American Machinist's 
systematic campaign to give you builders 
and users of machine tools the high place 


in public esteem that you deserve. Im- 


proved machinery alone will solve the 


world’s need for production.—FEditor. 




















What except “hard times” can put commodi- 
ties within easier reach of the consumer by 
lessening their cost? 


Improved Machinery 


What can make up, industrially, for four 
years of time and five millicn men gone from 
production forever? 


Improved Machinery 


Politics can’t help, wise legislation may help, 
but the makers of improved machinery, by 
increasing production, must perfurm the cure. 
Human hands are too slow and few nowadays 
to supply the world’s material needs. Trac- 
tors, reapers, binders and other machinery 
must provide the world’s food. Wheels must 
carry the world’s load on land, in air, on 
water. Adding and calculating machines 
must help to do the world’s thinking. The 
clothes you wear, the food you eat, the car 
you travel in—all these result from machine 
tools. 


Wherever there is a wheel turning there must 
first have been a machine tool to make it. 
Every material creation of genius is released 
to man through a machine shop. 


These friends of yours, Mr. Consumer, the 
builders and users of machine tools, are 
modest people. That is why you have heard 
so little about them. They don’t rush for- 
ward into the limelight with an untried cure 
for the world’s ‘lls and proclaim themselves 
to be saviours of humanity. 


They just keep plugging along. But every 
“plug” is a blow at the cost of living—a boost 
of production. 


These builders and users of machin2 tools 
look to the American Machinist and have 
looked to it for 40 years for guidance and 
information. By its aid they build the 
world’s machinery; its automobiles, type- 
writers, sewing machines, tractors, agricul- 
tural machinery, locomotives, mining ma- 
chines. 


The pages of the American Machinist are 
read weekly by the executives and leaders 
in the worth-while machine shops of America, 
and four thousand of its twenty-seven thou- 
sand weekly copies go to England and the 
European continent, to be read by those who 
must keep informed. 


During the war, the American Machinist was 
the only American periodical allowed to enter 
England, in bulk, the British Government 
making an exception and allowing ship space 
to it, because of its essentialness to British 
and Allied machine shops. Britain knew that 
victory depended on the machine production. 


Its editorial pages form an international en- 
cyclopedia of machine-shop methods; its 
advertising pages are the business directory 
and market place of the machinery world. 
The American Machinist speaks to and for 
the users and makers of machine tools—the 
men who make improved machinery—the 
men who can and will solve the great problem 
of the world—production! 


And in speaking for them, Mr. Consumer, 
the American Machinist and its publishers, 
the McGraw-Hill Company, Inc., would in this 
time of stress be remiss in their duty did 
they not endeavor to introduce to you the 
friends who have quietly, effectively and 
continuously worked for you, and whose ac- 
tions speak louder than words. 

With your help they will accomplish their 
great task— 


More Production! 
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International Trade Conference 
Dates Announced 


The dates for the international trade 
conference at Atlantic City, called by 
the Chamber of Commerce of the United 
States last week, were fixed for Sept. 
30 to Oct. 6, by Homer L. Ferguson, 
president of the National Chamber, and 
A. C. Bedford, chairman of the execu- 
tive committee of the conference. 

It was announced that the business 
delegates from England, France, Italy 
and Belgium would arrive in the United 
States about Sept. 25, and at least 3000 
American business men will meet the 
foreign delegates at Atlantic City to 
discuss plans for the restoration of 
world commerce. 

After the conference the foreign dele- 
gates will make a short tour, visiting 
leading industrial centers, as guests of 
the National Chamber. 


+ A rf 


Airplane Developments 


The following statement of the Na- 
tional Advisory Committee for Aéro- 
nautics shows the development in air- 
planes which has been made since 1903. 
The first man-carrying airplane flights 
were made in December, 1903, with the 
Wright Bros. engine, developing 12 
horsepower and weighing 152 lb., or 
12.7 lb. per horsepower. In 1910, the 
average horsepower for aéronautic en- 
gines had increased te 54, and the 
weight had decreased to 5.7 lb. per 
horsepower. After another seven years, 
in 1917, the average power output had 
advanced to 243 horsepower, and the 
weight had decreased to 2.8 lb. per 
horsepower. 

In March, 1918, the Liberty motor 
developed 432 horsepower for a weight 
of 808 lb., or 1.86 lb. per horsepower. 
At present, the Liberty motor is de- 
veloping a maximum of 450 horsepower 
for a weight of 825 lb., or 1.83 lb. per 
horsepower. 

The average consumption of fuel de- 
creased from about 0.8 |b. per horse- 
power in 1903 to 0.55 lb. in 1918, and 
for the Liberty engine to 0.50 lb. The 
present consumption is about 0.46 lb. 
per horsepower. 


* * * 


Pacific Coast Prosperous 


According to the monthly circular 
of the American National Bank of San 
Francisco, general business conditions 
on the Pacific Coast are excellent. 
Records of the State Motor Vehicle 
Department show that 3792 new auto- 
mobiles were sold in California in July. 
Estimating an average price of $1100 
per car, this would mean an expend- 
iture of more than $4,000,000 for auto- 
mobiles in that state in a single month. 


Exports amounting to $239,618,276 
from the port of San Francisco for the 
year ending June 30 are reported by 
the San Francisco Chamber of Com- 
merce. A notable feature of the report 
is the large increase in business with 
Japan, China, Dutch East Indies and 
the Philippine Islands. As more ships 
become available for the Pacific trade 
business with foreign countries will ex- 
pand more rapidly 


« * * 


Postage Complaint from France 


The following is one of the many 
letters received at the American Cham- 
ber of Commerce in France from a 
Paris company complaining about in- 
sufficiently stamped letters received 
from American manuiacturers: 

We are receiving from a great many 
American machinery concerns corre- 
spondence and catalogs. These are in 
practically every case _ insufficiently 
stamped. We are writing to the Amer- 
ican magazines asking them to extend 
to us the courtesy to make some an- 
nouncement regarding this matter. 
We ask you to do everything you can 
to call the attention of the producers 
in the United States to this irregular- 
ity on their part. Personally, we do 
not feel badiy about the payment o: a 
few cents, but we do think that if the 
manufacturers are all laboring under 
an error with regard to the necessary 
postage, that for their own good they 
should be notified, and we apply to your 
bureau as the best possible means we 
have of drawing their attention to this. 


* - id 


The World’s Tonnage 
Lloyds Register for 1919-20, issued 
last month, shows that the world’s total 
merchant tonnage is now 50,919,000 
gross tons, compared with 49,090,000 
gross tons in 1914, just before the out- 
break of the European war. The 1919 
steam tonnage for Germany is for the 
time of the armistice, and as Germany 
ceded to the allies all ships over 1600 
gross tons and from one-fourth to one- 
half of the remaining smaller ships, 
the actual German tonnage will be 
about 700,000 gross tons, and 2,550,000 
gross tons will be divided among the 

allies proportioned to war losses. 


* * * 


$500,000 Malleable Iron Foundry 
for Louisville 

A deal has just been closed whereby 
the Illincis Malleable Iron Co., Chicago, 
Ill., will build a $500,0C0 foundry in 
Louisville. It is said that operation 
will begin early in December. About 
500 people will be employed and the 
output, it is estimated, will be between 
6000 and 10,000 tons of malleable iron 
® year. 


Exeter Machine Works Purchased 
by New York Men 


The sale of the property of the 
Exeter Machine Works at West Pitts- 
ton, Penn., has been made to New 
York men who intend to begin at once 
to develop the plant for manufactur- 
ing machinery of almost every size 
and type. It is said that the plant 
will be materially enlarged and that 
an addition of some 600 skilled and un- 
skilled workers will be added. Ground 
has already been purchased upon 
which additions to the present plant 
will later be made. 

There will be no changes in the per- 
sonnel of the offices and working forces. 
Heads of departments will remain in 
charge and the old roster of employees 
will continue to work at the plant. The 
offices of the concern will be in New 
York, where a large engineering force 
will be quartered. Branch or sales 
offices will be maintained in Chicago, 
Cleveland and other large cities. 


* * * 


To Sell Number of Woodworking 
Machines 


The Surplus Property Division of the 
office of the Quartermaster General of 
the Army is offering for sale under 
sealed proposals a number of wood- 
working machines located at Pullman, 
Ill., bids for which will be opened by 
the Surplus Property Officer, Zone Sup- 
ply Office, 1819 West 39th St., Chicago, 
at 10 o’clock on the morning of Sept. 
24, 1919. 

The machinery is offered for sale 
f.o.b. point of storage and bids will 
be considered for machines with or 
without motors. 

Particulars, specifications and special 
bid forms may be secured from the 
Surplus Property Officer, Zone Supply 
Office, in any of the following cities: 
Boston, New York, Philadelphia, Balti- 
more, Newport News, Atlanta, New 
Orleans, St. Louis, Chicago, Jefferson- 
ville, Ind., San Antonio, El Paso, Oma- 
ha and San Francisco. 


* * * 


Fabricated Boilers and Accesso- 
ries Offered far Sale 


The Director of Sales announces that 
120 fabricated boilers, a quantity of 
boiler accessories and rubber belting 
are being offered for sale by the Quar- 
termaster-General of the Army. The 
partly fabricated boilers are ready for 
shipment in crates, and the material 
conforms to the requirements of the 
American Society of Mechanical Engi- 
neers. Forty-four of the boilers are of 
10-hp. capacity, forty-eight are rated 

25-hp., while 28 are rated at 125-hp. 
There are 6240 ft. of rubber belting of 
various lengths, widths and weights. 
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Exposition of American and 
Chinese Products 


Plans are being formulated to hold 
an exposition of American and Chinese 
products at Shanghai the latter part of 
1920, for the purpose of promoting 
trade between the United States and 
China and of affording buyers an op- 
portunity to become acquainted with 
commodities which have not been han- 
dled in considerable quantities in the 
past, according to a Department of 
Commerce report. 


ok * * 


New Metal Alloy 


During the war an Italian engineer, 
Adolfo Pouchain, after a series of ex- 
periments succeeded in producing a 
new alloy of zinc and copper, which 
has been given the name “Biakmetal.” 
This alloy quickly demonstrated its use- 
fulness in Italian industry, and by 
reason of its special qualities promises 
to attain similar success throughout 
the world. Biakmetal has aroused con- 
siderable interest in Italy, according to 
reports. 

From a small beginning, the demand 
for Biakmetal has increased to such 
an extent that a new company, the 
Stabilimenti Biak, S. A., of Turin, hav- 
ing a capital of 12,000,000 lire ($2,316,- 
000), has been formed to carry on its 
manufacture. The industrial value of 
a product which is stronger than steel 
and less corrosive than copper is evi- 
dent, and it is claimed that Biakmetal, 
which has passed the experimental 
stage, possesses these qualities. The 
most important characteristics are 
stated to be as follows: (1) The high- 
est known breaking point; (2) the 
highest limit of elasticity; (3) perfect 
homogeneity; (4) high resistance to 
thermic action; and (5) high resistance 
to chemical action. 

In the matter of strength, compari- 
sons have been made between different 
grades of Biakmetal and copper, brass, 
and cannon bronze, which showed in- 
teresting results. Among these, tests 
were made of rods of various kinds of 
metal to determine the weight and size 
required to give a tensile strength of 
500 kilos. The results of these tests 
were as follows (figures in parentheses 
represent the diameter of the rods 
tested, in millimeters, and the other 
figures, the weight of the rods in kilos 
per linear meter): Copper (12.6), 
1.126; brass (9.5), 0.616; cannon 
bronze (10.3), 0.723; Biakmetal, No. 3 
(6.3), 0.271; Biakmetal No. 6 (8.4), 
0.178. (Millimeter, 0.03937 in.; meter, 
39.37 in.; and kilo, 2.2046 pounds.) 

Biakmetal is extremely well adapted 
for almost any kind of manipulation. 
It can be successfully cast, turned, 





drawn, forged, rolled, and stamped. 
While its development is still in prog- 
ress, it has already proved especially 
useful in aéronautic and marine con- 
struction on account of its light weight, 
its unusual strength, and its anticorro- 
sive qualities. In its different forms it 
may be substituted for steel, brass, and 
aluminum, and for certain uses has im- 
portant advantages over these metals. 

Samples of Biakmetal and descriptive 
literature may be inspected at the Bu- 
reau of Foreign and Domestic Com- 
merce, Washington, D. C 


* * * 


Second Concrete Ship to Ply 
Atlantic Waters 


The concrete steamship “Atlantus,” 
the first of its type to have been deliv- 
ered from an Atlantic shipyard and 
the second concrete ship to be operated 
in Atlantic waters, was turned over by 
the Shipping Board on Aug. 16 to the 
Raporel Steamship Line of New York 
for operation in the West Indian serv- 
ice of that company. The “Atlantus” 
was built in Wilmington, N. C., and is 
of 3000 tons. 


* * % 
Safety Exhibit 

A very complete collection of com- 
mercial and non-commercial safety 
guards, appliances, devices and accident- 
prevention data will be shown at the 
exhibit to be held at Gray’s Armory in 
Cleveland, Ohio, Oct. 1 to 4, inclusive, 
in conjunction with the Eighth An- 
nual Safety Congress of the National 
Safety Council. 

Every foot of space at the armory 
has been contracted for. There will 
be 70 booths in which will be shown 
types of safety equipment applicable 
to every industry. The exhibit will be 
given under the auspices of the Na- 
tional Safety Council, Chicago, and 
the Safety Institute cf America, New 
York. Three hundred and fifty thou- 
sand cards of admission to the exhibit 
will be distributed among the delegates 
to the safety congress and workmen of 
the plants in and around Cleveland. 
The exhibit will be open from 11 a.m. 
to 11 p.m., to make it possible for the 
men and women who come to the safety 
congress to visit the exhibit without 
missing any of the sessions. 

Among the other features to be 
shown for the first time in connection 
with a safety congress will be an 
Americanization exhibit, an industrial 
housing exhibit and a women-in-indus- 
try exhibit supplied by the United 
States Department of Labor, Women- 
in-Industry Service. There will also 
be an extensive display of non-patented 
or so-called homemade mechanical 
safety guards. 


Trade Currents from Cleveland 
and Chicago Districts 
CLEVELAND LETTER 

The first activities in the local ma- 
chinery and machine-tool market in the 
Cleveland and northern Ohio districts 
are not starting off with the auspicious 


trend that was anticipated with the 
arrival of the first recognized fall 
month. The turmoil in labor circles is 


held by leading factors in the industry 
here to be the cause. It is the claim 
of several interests that several large 
contracts which have been pending have 
not been completed, for the reason that 
large manufacturing interests do not 
wish to be tied up with a lot of expen- 
sive equipment when there is a possi- 
bility of strikes closing their shops. 
For this reason a waiting attitude has 
developed which will not be eliminated 
until there is a settlement of the labor 
unrest. 

To a certain extent the turn of the 
month has brought a normal amount of 
business forward, but it is principally 
tor standard equipment, with nothing 
spectacular in the size or number of 
orders, nor in the kinds of equipment 
required. 

Some relation to the general situa- 
tion in this section is seen in the an- 
nouncement received recently from the 
Firestone Steel Products Co. that the 
list, inviting bids frem the trade for 
the large quantity of equipment needed 
to reéquip its Akron plants, has been 
withdrawn, and will not come up for 
consideration until the latter part of 
the year. 

Meanwhile, the short week caused by 
Labor Day has brought forward a cer- 
tain increase in automatic machinery 
demand—the average orders actually 
placed with one firm alone being four 
a day, compared with a like number 
received in a period of ten days two 
months ago. 

Probably the most promising develop- 
ment of the period is the announcement 
that a $12,000,000 automobile body 
corporation is about to be formed. 
Plans for the proposed concern call for 
the manufacture of 50,000 pressed-steel 
car bodies a year. The plant will be 
located in Cleveland. The details and 
the names of those back of the project 
will not be announced for several weeks 
as yet, when incorporation will have 
been completed. The requirements of 
this concern, it is estimated by local 
machinery interests, will exceed any- 
thing of its kind for this year. 

For the purpose of stimulating indus- 
trial interest in general, and to attract 
individual attention to its products, the 
Cleveland Tool and Supply Co. is start- 
ing a series of full-page advertisements 
in local newspapers. The campaign 
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will last six months. At least one full- 
page advertisement will be run each 
month. This is the first time that an 
interest of this character has gone in 
for this form of publicity, in the opinion 
of C. C. Wright, secretary of the com- 
pany, and is already attracting a good 
deal of prominence to the Cleveland 
Tool and Supply Co. 

Plans for extending its activities in 
Great Britain in after-the-war trade 
are under consideration by the Cleve- 
land Automatic Machine Co. Herbert 
Asbridge, formerly connected with this 
machinery company, has returned for 


a few weeks from London, England, 
where he has been the special repre- 
sentative since 1913. Mr. Asbridge 


went abroad to represent this company 
business, codperating with 
the firm’s agents, Charles Churchill. 
When the war out he remained 
there, devoting himself largely to the 
the British indus- 


in regular 
broke 
war-time needs of 
tries. 
CHICAGO LETTER 

A continuation of conditions as they 
have been for many weeks past renders 
unnecessary. All 
excellent month’s 
reporting, al- 
increase 


lengthy comment 
dealers report 
business during August, 
most without exception, 
over July. Had it been possible to make 
delivery of all machines as ordered the 
total sales would have been appreciably 
higher. As it is, deliveries are very 
slow on certain items—notably punch- 
ing and automatic screw machines. The 
difficulty in securing new machinery 
promptly has stimulated inquiry for 
used machinery, many dealers having 
quite a lengthy unfilled want list. 
The month of August saw price in- 
on practically all makes of 
lathes, the few makers who did not ad- 
vance prices on the first of the month 
having announced new lists during the 
Advances are anticipated 
soon on milling and boring machines. 
In most recent price changes 
have merely had the effect of restoring 
figures in effect during the last months 
of the war. Upon the signing of the 
armistice manufacturers anticipated 
cheaper costs by reducing prices, frank- 
ly stating at the time that the reduc- 
tions were tentative, their continuation 
depending on future trade and produc- 
tion conditions. Costs have not been 
reduced in the slightest degree; in fact, 
they have gone up, 
the higher 


an 


an 


creases 


past week. 


Cases, 


in some particular 
hence the restoration of 
rices was inevitable. 
Labor conditions are unchanged in 
the Chicago territory, the only disturb- 
ance of the Chicago lock- 
out of the building trades. As noted in 
the daily papers, the tendency of labor 
at present rvancy, in 


the hope that efforts of the Administra- 


note he nye 


is toward conse 


tion to lower living costs will have 
effect. The first request for price on 
a machine from a railroad company in 

months appeared la veek when 
the Santa Fé indicated a desire to pur- 
chase two lathes. It is hoped it may be 
the forerunner of yme railroad busi- 


nething 


ness that will amount to so 
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Calling Science to Aid in Making 
Airplanes Safe 

A dispatch from London states that 
airplane manufacturers are now calling 
science to aid in making machines safe. 
All wood used in construction in most 
important plants is being first sub- 
jected to X-ray tests. 


k * 


Sales of Surplus War Materials 

The sales of surplus war materials 
reported for the week ended Aug. 22, 
1919, it is announced, amounted to 
$6,872,901, ma*ing a total of $403,156,- 
647, the amount of sales of surplus war 
materials cleared through the office of 
Director of Sales from Jan. 1 to Aug. 
22. This total amount represents a re- 


covery of approximately 77 per cent. of 





the original cost of the materials to 
the Government. 
——————— == 
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Personals 
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GEORGE R. SHUMARD, sales manager 
of the Ferro Stamping Co., has resigned 
his position to become associated with 
the Cadillac Tool Co., Detroit, Mich. 

CapT. JAMES L. HARTNEY, recently 
returned from service in France, has 
taken a position at the Hart-Parr Co., 
Charles City, Iowa, in the engineering 
department. 

JOHN METUSWHO who has been with 
the Hart-Parr Co., Charles City, Iowa, 
the past four years, has gone to Greece 
for a stay of eight months and will 
represent the Hart-Parr Co. in the sale 
of tractors in that country. 

HeNrRY C. STEVENS, assistant cashier 
of the National Bank of Commerce, 
New York City, and GeorGe W. Curtis, 
of its foreign department, have sailed 
for Europe to several months 
studying financial conditions, ete. 

CHARLES W. McKay been ap- 
pointed to take charge of the appraisal 
division of the L. V. Estes, Inc., 202 
South State St., Chicago, IIl., Mr. 
McKay is well known in both the in- 
dustrial and public utility fields and 
is a member of the advisory council of 
the Industrial Extension Institute. He 
is the author of the book “Valuing In- 


spend 


has 





dustrial Properties” and “Telephone 
Rates and Values.” 
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The Allen Motor Co. announces that 
it has removed its offices and factory 


from Fostoria to Columbus, Ohio. 

The Remington Typewriter Co. an- 
nounces that its buyer’s office will be 
removed from Syracuse to Ilion, New 


York, on Sept. 1. 

The Chicago Pneumatic Tool Co. an- 
i Cincinnati 
antile Library 
h Building, Pearl 


the removal of it 
from the Mer 
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Louis R. GRIMSHAW, secretary and 
treasurer of the Canadian Crocker 
Wheeler Co., Ltd., St. Catherines, Ont., 
Can., died Wednesday, Aug. 6, 1919. 











Saas 
Trade Catalogs 

eae ts a A 

s = mc AE 

Oilless Bearings. Massachusetts Oilless 

Bearing Co., Worcester, Mass Catalog ; 

me. 265; € zd @ It is printed in two 


illustrations of the main factory 


colors and 


and various departments are presented A 
description and a number of illustrations 
are given showing the various Phosphor 
Lignum bearings and their uses 
Handbook for Eye Protection for the In- 
dustries. Strauss & Buegeleisen, 438 Broad- 
way, New York City. Catalog; 4 x 7 in 
pp., 48 This booklet tells of the dangers 
of eye accidents in the industries and shows 
tie various goggles made with nses of 
‘Resistal.’ Reports of the Bureau of 
Standards on this type of lenses are given 











Direct-Current Motors and Generators, 
Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis Bulletin No. 1096-A; 8 x 
10% in.; pp., 20 This bulletin describes 
and illustrates types K constant-speed and 
KC adjustable-speed direct-current motors 
and enerators and shows i number of 
typical installations The mezchines are 
made in various sizes from 4 to 100 horse 
power. 

2—— ——— ——————_— im) 
| Forthcoming Meetings 

Forthcoming Meetings | 
 —————— a! 

The Association of Iron and Steel Elec- 
trical Engineers will hold its convention 
in St. Louis, Sept. 22-26 

The American Bankers’ Association will 
hold its 45th annual convention in St 
Louis, Sept. 29 to Oct. 2. 

The American Mining Congress will hold 
its 22nd annual convention in St: Louis, 
Nov 17-21 

American Foundrymen’s Association. An- 
nual convention and exhibit will be held in 
Philadelphia the week of Sept. 29, 1919. 
+ y loyt, secretary, 111 W. Monroe St., 
Chicago, Ill 

The American Steel Treaters’ Society 
will hold its annual convention and ex- 
hibition at the Seventh Regiment Armory 
Chicago, Ill., Sept. 22 to 27. Al J. Murphy, 
154 East Erie St., Chicago, Ill., is chairman 
of the exhibit committee. 

Boston Branch, National Metal Trades 


meeting on first 
month, alternating 
ociation of eastern 
Berry, 


Association Monthly 
Wednesday of each 

with the Employers’ Ass 
Massachusetts George D. secre- 


Bos- 


tary, room 50-51, 166 Devonshire St., 
ton, Mass. 

Electric Hoist Manufacturers” Associa- 
tion Monthly meeting at the offices of 
the Yale & Towne Manufacturing Co i) 
East 40th St., New York City Secretary 
W. C. Briggs, Shepard Electric Crane and 
Hoist .Co 

Engineer Club of Philadelphia. Regu- 
lar meeting the third Tuesday of the month, 
with the exception of July and August 


Lewis H. Kenney is the chairman of com- 
mittee on papers 

Engineer Society of Western Pennsyl- 
Vania Monthly meeting, third Tuesday; 
section meeting, first Tuesday mer K 
Hiles secretary Oliver Building Pitt 
burgh, | 

Pr} ( 1 Foundryme Association 
Meetir Wednesday f « I r th 
Manufacturers’ Clul Philadely i Penn 
Howard |! s retary I 15 North 
P) rds ! I 

Roch: Society of Tecl ‘al Drafts- 
men Mi hly la Thu lay oO 

Angevir Ir cretary 54 Arnett 

Boulevard I r N Y 

The National Safetv Council will hold its 
eighth ar Sifetyv ¢ r Cleveland, 
© 1 t t Hotel Statler 
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W. A. Jones Foundry and Machine 
“American Machinist,” 


The bearings are babbitted and 
accurately bored to size As the 
sectional portion of the cut shows, 
the bearing is oiled by both wick 
and rings from a reservoir in the 
base. The end construction is such 
that oil working out at the ends 
of the bearings and thrown off 
by the shaft is caught in pockets 
and returned to the reservoir in 
the base. These boxes may be 
standard shaft sizes. 


Cherrying Attachment for Vertical 
Becker Milling Machine Co., Hyde 
“American Machinist,’ 


This cherrying attachment for use on different sizes of 
milling machines, is clamped to the 


milling machine A special bevel 


drives through spur gears to the 

diameter cutter which can be used 
6 in. in diameter To allow for different 
justable bracket is furnished with 


gear teeth on the cutter The 


graduated plate so that it can be swiveled to 360 de 




















Let’s Go—Buy Equipment Now 


Condensed-Clipping Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


544a 


hiolder, “Ideal” Cap and Die 


Ideal Brass Works, 560 North Elder Ave., Indianapolis, Ind. 


American 


Releasing type, drive 
being through fixed driv- 
ing pawls and floating 
driven pawls to fixed 


driven pawls Driven 
pawls carried on a collar 
located by large coil 
spring Floating pawls 


used for ordinary right- 
hand rotation may be re 
placed by others for left 
hand rotation Slight 
floating movement pro- 
vided to permit tap or 


dapter provided for incre: 


furnished with hardened 


Niles-Bement-Pond C 


“American 


Maximum 








work. Di 


holder 








range of drill 
arms, all 
points on a 
plate 4 ft 11 
wide ) ft 
ong r ni- 
I it distance 
I wee end 
ot pindle and 
top of work 
ible, 18.5 in 
maximum, 
36.5 in.; ver 
tical traverse 











of spindle, 18 








Grinding and Beveling Machine, “Simplex 
Earle Gear and Machine Co., Wayne Junction 
“American Machinist,” Aug 


Grinding head is mounted on dovetail 
ways which are protected from wheel 
dust and are adjustable for wear The 
operating lever is made adjustable to 
suit the needs of th individual oper- 
ator. The machine will take saws from 
12 to 38 in. in diameter and uses a 
grinding wheel of 8-in. diameter, #-in 
face and 1l1-in. arbor hole It is driven 
by a councershaft, having a 6-in. dia 
meter and 2j3-in. gace pulley, at 765 
r.p.m. 


Die Head, Self-Opening 


Federal Products Corp., 393 Harris Ave 


“American Machinist,” <A 


automa 


Varia 





brough 


and 




















Will take ordinary button dies 
which have been split and the 
ugh edges ground off at a slight 
Simple and easily cleaned 
changing : ustment. Die 
nd their 
en re ¢ thre id 
within ra es may 
be cut i by hand 
or by aut ever ce wher 
used in turret lathe. 











horizontal traverse of 
t feeds provide 
ion of pindle ear 

I 


Tool and Machine 


“American 


carried on h; 
in two para 


ed it one end t 


‘of knurled-he 


iy 


t together 
wing nut Ss! 
form to fit o 
and set it an 
iurling o be dor 
ulder or the chue 


in. Tool will ki 


3-16 to 3 in. in diar 


Vertical Gang 


Machinery Co., 


1918 


speed d.c. motor which is ge 
eeds from approximately 22 336 





to the cleviset 
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IRON AND STEEL 


PIG IRON Quotations ‘on piled by 


ment of Commerce Committee Scheduie 


GINCINNATI 


The 


Current 
No. 2 Southern $30 35 
Northern Basic 27.55 
Southern Ohio No. 2 28.55 
NEW YORK—TIDEWATER DELIVERY 
2X Virginia (Silicon 2.25 to 2.75) 32 40 
Southern No. 2 (Silicon 2.25 to 2.75) 35.20 
BIRMINGHAM aa 
No. 2 Foundry 27.75 
PHILADELPHIA . 
Eastern Pennsylvania No. 2 30. 65* 
Virzinia No. 2 32 10 
Basi 30 90 
Grev Forge 29. 90* 
CHICAGO : 
No. 2 Foundry local 26.75 
No. 2 Foundry, Southern 28 00 


PITTSBURGH, INCLU DING FREIGHT CHARGI 


No. 2 Foundry 8.15 
Basic 27.15 
Bessemer 29.35 
*F o. b. furnace +t Delivered 


The foll wing base 


STEEL SHAPES 


New York 
Cleveland 
Chicago 


lots is: 
Current 
New York $21. 00-26 
Cleveland 20 00 
Chicago 16.50 
In coils an i1dvance of 50¢ usually is ce! irged 
Domestic iron (Swedish analysia) is selling at 15 per It 








prices per 1001 


34 


Ib 


Nn 


shapes 3 in. by } in. and larger, and plates } in 
houses at the cities named 
New York Cleveland 
One One One 
Current Month Year Current Year 
Ago Ago Ago 
Structural shapes $3.47 $3.47 $4.245 $3.37 $4.17 
Soft steel! bars 3.37 43.37 4 145 3.27 4 07 
Soft ateel bar pes. 3 37 } 37 4 145 3 27 4.17 
Soft steel band 4 07 4 07 4.995 
Plate btotir k 3.67 3.67 4. 495 3.57 4 42 
N ote lor leas than carload | id 4) per 100 Ib 
BAR IRON Prices per 100 lb. at the places named are as f 
Cur t 
Mill, N. ¥ $2.77 
Warehouse New York , 7 
Warehouse, land 3.27 
Warehouse, Chicago 3 7 
SHEETS Quotations are in ! per 
} Ise slso the base quotations from mill 
Mill ® ‘ 
( rl ih 
Pittsburg! ( Year <A Clev 
N 28 blach 4 45 6. 495 
\ 26 black 425 » 40 ¢ 5 
Nos. 22-24 blac 4 20 » 35 6 345 ) 
N 18 20 blac eS. ta > 30 6 295 ] 
N 16 blue ant led 3.75 4.77 >. 695 4 
N 14 blue annealed 3 65 4 67 >. 595 4 
N 10 blue annealed 3 55 4 57 > 495 4 
N 28 galvanized > 70 6 75 7.745 ¢ 
No. 26 galvanized » 40 6 45 7.445 6 
No. 24 galvanized >. 25 6.30 7.295 6 
COLD FINISHED STEEL— © arehous: ire a 
New York Chi 
Round shafting or screw stock, per 100 Ib. base > 00 $4 
Flats, squares and hexagons, per 100 Ib. base 5.50 
DRILL ROD —Discounts from list price are as follows at t! 


0 


One 


Matthew Addy Co., as per Depart- 


Month Ago 
$36.90 
27.55 
28.55 


10+ 32 


ire for 


34.40 
33.95 


28.00 


30.65 


34 


29.90 
29.90 


° 
/ 
U 


26 
28 


FROM VALLEY 


28.15 
32.00 
35.20 


struct 


5 
) 


10 


iral 


Chicago 


SWEDISH (NORWAY) IRON—The average price per 100 Ib., in 


and he avicr, fre m jobbe rs’ ware- 


Ons 
Current Year 
Ago 
$3.47 $4.27 
D. Sv 4.17 
3.37 4.17 
3. 67 4.25 
ws 
One Year Age 
$3.50 
4 75 
4 10 
4.10 
mh 
} 
il { I 
27 5 62 
17 > 52 
12 > 47 
07 » 42 
67 4 77 
»7 4 67 
47 4 57 
62 6 97 
32 6 67 
17 6. 37 
. 
ig ( 
? 4.49 
40 
I s il 
OF; 
0 
20° 
ton 
One Year A 
$15. 50-19 
20.00 
19.60 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100 Ib. lots and over: 
Welding Wire Cast-Iron Welding Rods 











i. H, te: ¥ vs, is } < by 12 in long 14.00 
No. 8, 35 und No. 10 j 3 by 19 in long 12.00 
t | i by 19 in. long 10.00 
No. 12 > 21.00 to 30.00 } by 21 in. long 10.00 
4, No. l4and %& 
No 18 Special Welding Wire, Coated 
No. 20 33.00 
el 30.00 
Domestic 20c. for gy, '5c. for } to °s 38.00 
MISCELLANEOUS STEEL—The following quotations in cents per 


pound are from warehouse at the places named 


New York Cleveland Chicago 
Current Current Current 
Openhearth spring steel (heavy) 6.50 8 00 8 00 
Spring steel (light) 10 00 11.25 1! 00 
Coppered bessemer rods 8 00 8 00 6.75 
Hoop steel 4 07 4.75 4 07 
Cold-rolled strip steel 8 40 8.25 7.50 
Floor plates 5.67 6.00 ». 92 
Notk For less than carload lots add 4}c. per 100 Ib 
PIPE The following discounts are for eark ad lots f.o.b Pittsburgl basir g 
ecard of National Tube Co. for steel pipe, ¢ irdry A. M. LByer's C« both 
dated Mar 21, 1919 
BUTT WELD 
Steel Tron 
Inches Black Galvanized Inches Black Galvanized 
i, sand } 0} 24 Ito Ij 394 234% 
; 54 40° 
i to 3 574% 44°, 
LAP WELD 
2 501% 35% 2 324° 18! 
24 to 6 34% 41°, 2} to 6 344% 214¢ 
BUTT WELD, EXTRA STRONG PLAIN ENDS 
}, t and 461! 29 } to 1 394% 24 
i 7 3907 
to | 55 43% 
LAP WELD, EXTRA STRONG PLAIN ENDS 
2 48 37% 2 334% 204° 
2} to 4 pI 40°, 2} to 4 3546 23 
4} to 6 ) 39 44 to6 344°; 22 
Stoch i cities named are as follows 
New York Cleveland Chicag - 
Gal- Gal Gal- 
Black unized Black vanized Black vanized 
t Zin tt welded 47 31° 43 34) 574° 440" 
2} toon ‘ d 42 27 45 30\° 534° 41 
Mallea it s Class B 1 C, banded, from New York stock sell at 
plus 12)‘ Cast iron, standard sizes, 10-5% off 





METALS 
MISCELLANEOUS METALS—Present and past New York quotations 


in cents per pound, in carload lots: 











Cur- Orne One Year 
rent Month Ago Ago 
Ce r, electrolytic 24.00 21.75 26.00 
li -ton lots 56.00 70.00 83.00 
DE: 4 avviec ddenenecedyeeenans« 5.90 >. 50 8.05 
SS i ee ‘ 7.95 8.00 9.50 
ST. LOUIS 
Lead 5.75 >. 25 f.a9 
Spelter ' 7.60 7.65 9 25 
\t places named, the following prices in cents per pound prevail, for | ton cr 
‘ — New York <leveland Chicago — 
_— Eo 20 Liv @sao Le o&8o 
se ES & ace 6 aeocx ss ec & 
Oc CAs OCnmd OE Or<t OF Orc 
{ pper sheets, — i 33 50 29.50 38 00 35.50 38.00 36 50 33 50 
{ pper re tcnrioac 
lots) 28.25 26.00 35.00 30.50 35.00 26.00 33.00 
Brass s} 32.00 23.00 39.75 33.00 37.00 28.00 31.50 
Brass piy ris 36.00 34.00 46.00 39.00 42.00 37.00 41.50 
Solder (half and half) 
(case lots) 45.00 45.00 58.00 41.00 57.50 38.50 56.00 
Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and heavier, 
idd | polished takes Ic. per sq.ft. extra for 20-in. widths and under: over 
20 in., 2 


BRASS RODS —The following quotations are for large lots, mill. 100 lb. and 


er, warehe net extras 


USE 


Current One Year Ago 


Mill $26.75 $32.25 
New York 31.00 34.25 
Cleveland 29. 00 36. 69 
Chicag 27.00 29.50 
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ZINC SHEETS —1he following prices in cents per pound prevail 
Carload lcts f. 0. b. mill 11.00 


In Casks— Broken Lots 
Cur- One Cur- One 
rent Year Ago rent Year Ago 
Cleveland 12.50 18.75 13.00 18. 40 
New York 11.50 16.50 12.50 17.00 
Chicago 16.50 22.00 16.00 21.50 


ANTIMON Y—Chinese and Japanese brands in cents per pound, in ton lotss 
for spot delivery, duty paid 


Current One Year Ago 


New York 9.50 14.00 
Chicago 10.25 15.00 
Cleveland 12.00 17.125 


OLD METALS—The following are the dealers’ purchasing prices in cents 


per pound 


New York Cleveland 
One Cone 
Current Year Ago§fCurrent Year Ago Chicago 
Copper, heavy and crucible 17.00 24.00 18.00 24.75 18.50 
Copper, heavy and wire 16.00 22.50 19.00 24.00 18 00 
Copper, light and bottoms 14.00 20.50 17.00 22.00 17_00 
Lead, heavy 4.75 7.00 5.00 8.00 >. 00 
Lead, tea 3.75 5.25 3.50 6.00 4.00 
Brass, heavy 10.50 14.75 14.00 17.00 18.00 
Brass, light 7.50 11.00 10.50 13.00 11.00 
No. ! vellow brass turnings 10.00 13.75 11.50 16. 00 11 00 
Zin >. 00 6.50 5.00 6.00 6.00 
ALUMINUM lhe following prices are from warehouse at places named 
New York Cleveland Chi 


No. | aluminu 98 to 99°%, pure, in 
for remelting (1-15 ton lots),per lb 35ce.-37e 


ingots 


32. 00c.@33_.00e 33 


per pound, for ton 


is follows in cents 


COPPER BARS from warehouse sell 


lots and over 





Current One Year Ago 
New Yor 33.00 32 00 
Chicago 31.00 38.00 
Cleveland 35.00 36. 50 
BABBITT METAL —Warchouse price per pound 
New Yor! ~- Cleveland - Chicago 
Cur Cyne Cur One Cur- One 
rent Year Ago rent Year Aco rent Year Ag 
Best grad 2 00 110.00 70.00 98 . 09 60.00 96. 00 
Commercial 90.00 50.00 16.50 23.00 13.00 5.00 
SHOP SUPPLIES 
New York prices will be revised in next week’s issue 
NUTS—From warehouse at the places named, on fair-sized orders, the follow- 
ing amount is deducted from list 
New Yor! Cleveland Chi 
Current On Current One Current On 
\ ir Ago ear Ago \ ir 1 
Hot pressed squar $1.50 $2.50 $2.25 $1.20 $1.85 $I .f 
Ho 1 hexagor 1.50 2.50 2.25 1.00 1.85 R5 
Cold hed hex ym. 1.50 2.50 2.25 75 1. 30 1.00 
Cold 1 ed squa l ) +2.50 2.2 75 1.30 1.00 
“ shed nuts sell at the following discounts from list pr 
Curren One Year A 
New Yorl 50-10 0 
Chicag 50" 
Cleveland 60-1 0° 7 
MACHINE BOLTS— Warehouse discounts in the following cities 
New York Cleveland Chicage 
2 by 4 in. and smaller 5 0% 50°; 50— 5 
Larger and longer up to 1} in. by 30 in 40% 40%; 40-5 


WASHERS—From warehouses at the places named the following amount is 


deducted from list price 
For wrought-iron washers 


New York $1.25 Cleveland $3.75 Chicago $3.00 
For cast-iron washers the base price per 100 lb. is as follows 
New York $6.00 Cleveland $3.75 Chicago $4.25 


CARRIAGE BOLTS—From warehouses at the places named the following 


discounts from list are in effect: 

New York Cleveland Chicago 
3 by 6 in d smaller 45-5% 40-5 50 
Larger and longer up to lin. by 30in.. 35% 374% 30-10 


COPPER RIVETS AND BURS ¢e!! at the following rate from warehous 


Rivets ———— Burs 
Current One Year Ago Current One Year Ag 
Cleveland 20% List plus 10% 108 List plus 10 
Chicago 20 List pric 20 List plus 2 
New York 40 20°; from list 20° List pl 0 














RIVETS—tThe following quotations are allowed for fair-sized orders from 
warehouse: 

New York Cleveland Chicago 
Steel % and smaller . 50-10°; 55°, off 55% 
Tinned 50-10% 55% off 55% 


Boiler, }, j, | in. diameter by 2 in. to 5 in. sell as follows per 100 Ib 

New York.. $5.25 Cleveland...$4.00 Chicago $4.87 Pitteburgh...$4. 65 
Structural, same sizes 

New York.. .$5.35 Cleveland...$4.10 Chicago....$4.97 Pittoburgh...$4.75 





MISCELLANEOUS 





SEAMLESS DRAWN TUBING—The base price in cents per pound 


from warehouse in 100-lb. lots is as follows 





New York Cleveland Chicago 

Copper 37.50 41.50 38.50 
Brass 36.00 39.00 37.00 

For immediate stock shipment 3c. is usually added The prices, of course, vary 
vith the quantity purchased. For lots of less than 100 Ib., but not less than 75 Ib., 
the advance is 2c.; for lots of less than 75 lb., but not! n 50 15., the advance 
is 5c. over base (100-Ib. lots); for less than 50 Ib., but 1 less than 25 Ib., 10c 
hould be added to the base pric« ind f quantities of from 10 to 25 It 
extra is 25c¢.; less than 10 Ib., add 35 

D le above extras will be charged for angles, channels and 
mouldings if ordered in above quantities. The above extras also apy bra 
rod other than standard stock sizés—stock sizes being lered ip i 
inclusive in rounds, and } up to 1} in., inclusive in squa id hexag 
ing b hirty-seconds up to | in. and by sixteenths over | ir On hipments 
iggregating less than 100 Ib. there is usually a boxing charge of $1.50 


LONG TERNE PLATE—For No. 28 primes, from Stock, the pris 


Chicago is $7.50 per 100 Ib 


COTTON WASTE —The following prices are in« rp 
New Yor 
‘ . , Or YenarAgo ( ! ( g 
W 13.00 11.00-13 ) 14 00 ] 00 i4 0 
| ixed 9 00 12.00 8 50-12 ) 11.00 > 50 > On 
WIPING CLOTHS —4Jobbers’ price per 1000 is a 3 
133 x 133 13} x 
Cleveland 2.00 8 
Chicago 41.00 43 ) 
SAL SODA «lls as follows per 100 | 
Curren 0) Month Ag Or y ur Ag 
New Yor . $1.75 $1.75 $1.75 
Philadelphia 1.75 1.75 | 75 
Cleveland 2.82 a2 40 
Chi 2.00 2.00 2.00 
ROLL SULPHUR in 360-1b. bbl. sells as follows per 100 
Cu i) | One \ 4 
New Yor $3.65 $ $4 
 & id 62 d 4 
Chicas 4.12) 412 ‘ 
COKE —The following are prices per net ton at 
| Sept. 4 Aug. 27 g. J 4 7 
I pt furr $4.7 $4.00 $3 9 
FIRE CLAY —The following prices pr 
( rr t 
Ottawa, bulk in carloads per tor $8.00 
( a 375 “a re 2 ’ 
LINSEED OIL—These prices are per g 
New ¥ { v ( = 
{ it ‘> { ir ibe ‘ 
rer \ \ I Y Ag \c 
Raw in barrels (5 bbl. lots) $2.25 $1.9 $2 $2.10 $2.37 3 
5-gal. cans 2 40 2.00 2.7 nee 2 
WHITE AND RED LEAD —Base price per p 
Red W 
( r I | Yea \g ( , Ago 
Dry In Oi) Dry In Oil nd 
I In Oil 
100-Ib. keg 13 00 14.50 14 00 14 ) 14 00 
25 and 50-lb. kegs. 13 25 14.75 14.25 1475 13.25 14.25 
12}-lb. keg 13.50 15.00 14 50 15.00 | ) 14 50 
5-Ib ins 15 00 ] 50 ! ) 16 006 
I-lb. cans 15.00 17.50 16.0 17.00 
0 tt ts less 10 i 2000 Ib. lots lesa 10-2 liscourt 





112b 
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Meta! Working 


see 


NEW ENGLAND STATES 
Conn., Bridgeport J Schwar < » W 
sehmid \r l M 1 S 1ild 


1 l stor . { . 
Main St Ie d < t 
Conn., New Britain MY 


table ¢ d 1ild 
1 l and ¢ 160 f 7 2 160 
tt fa ! ‘ ( | " ] 
$150,001 M J. I ch, 1¢ \ n 8S 
Al 

Conn.,, New Haven I , | ind 
Iron Wor In 96 Comme l nha 
awarded the contra ( x 
150 ft factor) to be erect » Dix rell 
Ave. Estimated cost, $4 Joted Feb. 
20. 

Conn., New Haven—S. & i s0 Crown 
St., has had plar prepared for a 1 tory 
65 x 145 ft. garage » I d ( ree 
and Park S&S Ins ited « { S28 0 

Mass., Boston The M I lt ( has 
awarded the contract for a 1 d ory 
175 x 175 ft. garage be « d n Com 
monwealtl Ave icsstimated ) : O00 

Mass., Boston } rded 
the contract for tor 4 x f 
garage ind sale ta ! to | erected on 
(fommonwealth Ave 

Mass., Boston der & Rudr 
Gibbs St Brookline. has awarded the con- 
tract for a 2 story, 6 75 ft. garage, to 
be erected on St Mary St Estimated 
cost, $175.000 

Mass., Chicopee—Th« Torringtor Cc 
Springfield St manufacturer f eedle 
has awarded the contract for a 4 tor. ah) 
x 100 ft. f tory Estimated <« 

Noted June 5 

Mass., Northboro — The Framinghan 
Forge Co Framinghan } pure i a i 
site her and plat to build a forgs hop 
Estimated cost. $30.000 

Mass., Springfield— Duckworth C} 
ind Manufacturing ( {1 Mill St nu- 
facturer of « ol cha ha + rded the 


contra fora ls ry v x 146 


to be e1 don I Ave | ted 


Mass. Springfield T Wir ester 
Square ‘ ( WwW eat " 
build a 14 
Ma 5 Estimated { 

kK. I Providence S | I 
Ave Dp to } ! { 
gwaras BR ! t ] ad « 

} I & Pag 87 W 

R. 1., Providence . ¥ l 1 
tth St ’ led } ‘ 
tory. &0 150 4 snail ge 
I mated | 1 

RK. LL, Providence Z. 1 
Ty St ha irded 
1 i, A 50 x ] ft ga r 

atie t be ¢ 1 I ! l 
“<; Est ited 2 ) ‘ ted June & 

MIDDLE ATLANTIC STATES 

Md., Baltimore—The Baltimore Tube Co 
Wicomico and Ostend St manuf t er of 
seamless copper and 1} t } 
iwarded the contract for ’ t n of 
2 story. 77 x 146 ft. f tory Estimated 
cost $55 ( 


Md., Baltimore—The RP: 
7 , nd 


Co.. Benta i St ind Lafa \ 

awarded tl contract for the ere 

al tor ' 6S0 tt. garage Estimated 
t ¢ 
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13 Consult the Buying Section when tn need of machinery or suppltes 
wad ‘ . 


Md., Baltimore—The Columbia Grapho- 
phone Co., 16 Sout ‘ 

ng ! { and pila »> build a large 
plant 
Md., Baltimore The R Motor Co 
Madison and North Ave pia t build a 
» story, 150 x 250 ft. gar on Whit 


k ind MetCullo« St sstin ed cost, 
$100,000 S t ind May 1133 Calvert 
Bldg Arch 

N. J., Edgewater—T! Gen Chemical 
Co 5 Broad St } i arded the contrac 
for the erection of a 1 ry » x 5O ft 
varage | ted cost. $20.000 


N. ¥ Colonie (Watervliet P. O.)—The 





Adirondact Steel Foundries Corpor 7) 

building a plant to cet r fror 1 H00 
to 130,00 \.ft. floor i ited 
cost S500 000 «> W Sher an, Pres 

N. ¥ New York (Borough of Pronx) 
S. Katz, 1411 Grand Cor irse having 
plans prepared by J M Felsor Arch 
11 Broadw for a 2 story, 75 x 100 ft 
garage, to be erected a ' 1 St. and Ist 
A\ Estimated cost, $35 ) 

N. ¥., New York (Borough of Bronx) 
Pr. & S. Building Co 3011 Barne A ve 
on Lafontaine A ve and 179th St E 
mated cost, $10,000 S Scalzo, Pres 

N. ¥., New York (Bor h Brooklyn) 

M. Doyle, 58 Clinton 1 build a 
l tory AO ux: «O21 ff t raring or Vander 


bil and 
FS SF 


Park Ave Estimated co 
New York (Borough of Br 
Healy, 135 Prospect Ave. has 
awarded tl contract for a tor 
100 ft. warage to be erected on Bergen St 


near Grand Ave Estimated cost, $15.000 


N. ¥.. New York (Borough of Brook 


H. Hurrell, 844 St. John’s P vill build 
i 1 story, 50 x 170 ft. garage, on Stanhope 
St. and Myrtle Ave Estimated cost, $30,- 
nnK 

N. ¥ New York (RBoroug! f Brooklyn) 

TI Kronenberg Automol Renting Co 
6 Bristol St | build a 1 story, 60 x 100 
I ! t 1 Br Ne) I ited 
co ¢ no 


oki yn) 


HO e1 197 Hat ‘ ! d 
11 ry. 100 x 125 ft on Fulto 
‘a id | tale \ | a « t SO) 
000 

N. ¥ New York (Borough of Br vn) 

Ee t Realty Co 1°96 K » St 
will build 1 1 ry it f ra 

Lexi n and Reed A ! nated 
11 fy 





| NI We 158 Ivr » the d 

{ ry f Tro 

\ d Cart iE 1 ¢ ‘ oF 

— = New York (Bor gl of Mar 
t ) The J. M. B. R tv Co 30 Kast 
. ¢ ‘ } lal tor 10 4 on 

f rar 158+) , t} ‘ 
) ( R.R I I mated 
s ada { 


New York (Borough of Manhat- 


tan) 7. J ine Vi St build a 
1 I ’ t rage t 36 Beach § 
} ti " ad « e712 / ) 

N. ¥ New York (Borough of Man- 
hattan) i Morris & M. Hutchinson, 
167 East Ist St will build a 1 tory 
68 x 150 ft. garage at 2373 Ist Ave Esti- 
mated cost 2°70 000 


N. ¥., New York (Borough of 
The W. C. Van Brunt Iron Works 


\ve Long Island City, will build a 300 x 
! ft factory on Borden Ave., between 
Marsh and Fox St Noted Aug. 28 


a - — 









. Port Chester—lI R. Mallor I 
Fox 1 nd Rd anufacturer of tungsten 
vire } re ns prepared by 


(jreene & Co Arch 101 Park 


York City, for a story, 40 x 11 ft. fac- 
tory Estimated cost, $25,000 

mee Rochester—The General Railway 
Ss cr Linecol Park, will build a 43 
x 120 f foundry and a 66 x 240 ft. loading 
platforn Estimated cost, $115,000 

N. ¥ Seneca Falls—A. Ford, 202 Fall 
St has irchased a te on Fall and 
Market S ind plans to build 1 story, 68 x 
100 ft. garage, machine shop and servic 
station Estimated ccst, $40,000 to $50,000 

N. Y., Tonawanda—The Rand Co., 97 
Goundry St manufacturer of files and 
indicators, having plans prepared by 
R. J. Reidpath & Son, Arch., Builders Ex 
change Bldg Buffalo, for a 4 story, 66 x 
154 ft. factory and warehouse. 


Penn., Harrisburg—Th Atlantic Motor 


Truck Co. 1211 Chestnut St has awarded 
the contract for a 4 story 16 x 130 ft 
garage and showroom, to be erected on 24th 


and Brow1 St 


Penn., Philadelphia—The  Constructior 
e + 


Div on of Army, Frankfort Arsenal, 
Bridge and Tacony St. will build 1 story 
124 x 180 ft. forge shop, ° tory, 104 x 379 
ft. shell shop and a 3 story, 104 x 204 ft 
case shop Lathes, traveling cranes and 


heavy machine tools will be required 





Penn., Vhiladelphia—H Ketcham 
Harvey St., plans to build a 1 and 3 
100 x 150 ft., 30 x 36 ft. and 16 x 
garage, and lumber 
Weldon, Ful Bldg., Arch 


Philadetphia—S 
Chester Ave., has had plans 
Kk. A. Wilson, 1208 Chestnut St. for a 1 
story, 95 x 120 ft. garage, to be erected on 

1 and Willows St Estimated 


$] VOoag 





shed 





Schaefer, 5424 
prepared by 


Penn., 


cost, 


Penn., 


Pittsburgh—The Pittsburgh Rolls 
or 11 and Willow St, will 
machine shop on 42nd 
Valley R.R Esti- 


indry and 
St ind the Allegheny 
mated cost, $7000 


MIDDLE WEST 


Ill., Chiceago—The Relden Manufacturing 


Co (00 South Western Ave., manufac- 
turer of « ric wire, cables and cordages, 

iwarded the contract for a 4 story 
x 115 ft factory, to be erected at 4625 
West Van Buren St. Estimated cost, $100,- 
ivy ‘ Ee e 12 


Ill., Chieago H. G. Fischer & Co., 2341 
Wabausia Ave has awarded the contract 
for the erection of a 3 story, 60 x 110 ft 
manufacture of X-ray 


$70,000 


factory for the 


machines Estimated cost, 


il., Chicago—W Leibovitz, 2301 Grand 


Ave., manufacturer of phonographs, has 
awarded tl contract for a 2 story, 50 x 
100 ft issembling shop. to be erected on 
Oakley Ave nd Ferdinand St Estimated 
oost $15,000 


Ingleside 
for a 1 
hop, to be 


Ave Esti- 


iL, ( hicago rR. S Moline. 7629 
Ave., ha iwarded the 
story, 50 x 50 ft. machine 
erected at 7926 South Chicago 
mated cost, e5n00 


contract 


Iil., Chieago—The Republic Flow Meters 
Co., 565 West Washington Blvd., has had 
Plans prepared by L. G. Hallberg & Co., 


for a 
erected on 
Ave. Esti- 


Michigan Ave 
125 ft. factory. to be 
Parkway near Western 
Si20 000 


Arch 
story, 75 x 
Diversey 
mated 


116 South 


cost 














